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INTRODUCTION

The cosmopolitan dipterous family Simuliidae
is noted for its serious pest species as well as
for the disease-vector species.

Onchocerca volvu¬

lus (Leuckart, 1393) Railliet and Henry, 1910, the
etiologic agent of onchocerciasis, is transmitted
by species of the Simuliidae in Africa and in Mexico,
Guatemala, Venezuela and Dutch Guiana.

Other oncho-

cercal worms are transmitted by the flies to cattle.
Leucocytozoons (Leucocytozoon simondi, L. smithi)
are transmitted by simuliids to ducks, geese, turkeys
and possibly other birds.

Heavy losses of livestock,

supposedly due to the bites of certain species, have
been reported in sections of the United States,
Canada, Europe, Russia, Australia and South America.
The known disease relationships of this group are of
little military medical importance, but their biting
activities can effect morale or can make difficult
necessary day-time movements of personnel through
heavily infested areas.

Secondary infections of

simuliid bites, though not often debilitating, occur
frequently.

Thus, the medical and economic importance

of the Simuliidae has invited the interest of workers
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in the allied fields of entomology, parasitology,
and medicine.
Onchocerciasis, a filarial disease of man, is
probably most often associated with the Simuliidae.
The disease is caused by a filariid, Onchocerca
volvulus and is characterized by the formation of
fibrous nodules in the skin, subcutaneous and deeper
tissues of man.

Blindness is frequently a consequence

of infection by 0. volvulus and is related apparently
to the development of sensitivity to antigenic sub¬
stances, either of the parasite or of products of
its metabolic processes.

The female simuliid ingests

the microfilariae when it bites an infected person.
The microfilariae leave the alimentary tract of the
fly and penetrate the thoracic muscles where they
complete their larval development.

After a period

of about six days and two molts, the infective fil¬
ariid larva moves to the labium of the fly, at which
time the fly becomes infective.
The occurrence of onchocerciasis in the Western
Hemisphere in Mexico, Guatemala, Venezuela and Dutch
Guiana presents an interesting distributional picture.
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It may well be that the distribution of this dis¬
ease is restricted to the known limits.

However,

it could have a greater distribution than is known,
in which case it might occur either as subclinical
cases or with a low incidence among peoples living
on the slopes of the Continental Divide throughout
Central and northern South America.

Lt. Col. E. J.

Dehne-**, M. C., reported seeing Indians of Darien
Province, Republic de Panama, with nodules on their
backs and necks, suggestive of onchocerciasis.

It

is true that the presence or absence of nodules is
weak evidence for or against the occurrence of oncho¬
cerciasis in Panama, but they do support limited
speculation that the gap in the distribution of this
disease between Guatemala and Venezuela may be a gap
in our knowledge of its distribution.

Also, the pro¬

jected Inter-American highway may, when completed,
affect the distribution of the disease.

An individual

could become heavily infected in one of the onchocer¬
ciasis zones of Mexico and Guatemala and introduce
the infection to anthropophilic simuliid species of
^Then Chief, Preventive Medicine, Office of the Surgeon,
Hq, USARCARIB (personal communication)
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areas previously free of the disease.

The Pan-

American Sanitary Bureau has recognized this danger
and is encouraging research on all phases of the
disease.

Additionally, the World Health Organiza¬

tion has established an Expert Committee on Oncho¬
cerciasis which has the function of summarizing the
contemporary status of investigations and the en¬
couragement of research.
The bites of simuliids are of medical importance
in themselves.

Some individuals react rather vio¬

lently to them.. Regardless of individual reactions,
secondary infections may cause the blackfly bite to
ulcerate, often imitative of impetigo.

Children of

military and civilian personnel at Fort Clayton, Fort
Gulick and Fort Davis, Canal Zone, are particularly
susceptible to blackfly bites, and many develop
impetigo-like lesions at times when the anthropophilic
species are most abundant.

The intense itching,

generally associated with simuliid bites, may persist
for several days to two or three weeks.

There is some

evidence that subsequent bites may reactivate older
bites.

However, few persons are aware of the bite
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until some time after the fly has fed to repletion
and departed.

Thus, the supposedly old bite may be

a recently acquired one.
The combined economic importance of this family
is considerable.

The economic loss of the productive

labors of onchocerciasis-blinded victims is difficult
to assess; however, these people are dependent upon
others for their support and a drain on the local
economy.

Though there are no clearly documented

instances of these flies killing man by means of their
bites, there are many reports of simuliids being so
numerous and avid,in their biting that men have been
prevented from outdoor activities during day-light
hours.

The biting species have discouraged the econ¬

omic development of resort areas, as was the case in
certain areas of the New York Adirondacks prior to the
development of adequate control measures.
The anthropophilic species of Panama make day¬
time activities in certain areas where they abound
extremely unpleasant.

Many golfing enthusiasts refuse

to play on the Fort Davis and Brazos Brooks Country
Club courses when these flies are active.

As previously

6-

-

stated, children, at certain locations in the Canal
Zone, are frequent victims of simuliid bites as
anthropophilic species are numerous at certain
times of the year and the scantily clad children
are bitten on all exposed parts of the body.
Prior to the investigations I conducted, mos¬
quitoes and Culicoides gnats were blamed for the
excruciatingly annoying simuliid bites incurred at
Fort Clayton, Fort Gulick, Fort Davis and Brazos
Brooks Country Club.

This is quite understandable,

since few people are aware of a simuliid biting.
By the time the individual becomes aware of the bite,
the female simuliid has departed.

If mosquitoes and

gnats are active at the time, they receive the blame
for all bites since the bites of mosquitoes and gnats
can be felt while the insect is in the act of biting.
The individual sees the latter insects biting and
assumes that the simuliid bites were produced by the
mosquitoes and gnats.
The veterinary importance of zoophilic species
is little known in Panama.

However, the involvement

of blackflies in the transmission of etiologic agents
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to fowls and livestock in other areas suggests
the possibility that these flies may be of con¬
siderable veterinary importance in the Republic
of Panama.

Entomologic problems of beef and dairy

cattle, horses, pigs and fowls are currently re¬
ceiving little or no specific attention despite the
serious and widespread activity of screw-worm
flies, bot-flies, tabanids, mosquitoes, lice,
filth-flies, and ticks.

When, and if, entomologic

studies are made, blackflies may prove to be im¬
portant veterinary pests in the Republic of Panama,
either as vectors of diseases or for the effect of
their bites on livestock.

Blackflies are believed

to be vectors of onchocercal infections of cattle
and other animals in other areas, such as Guatemala,
North America and England.
The Simuliidae of Panama have not been studied
extensively.

Fairchild (1940) gives an excellent

taxonomic treatment of ten species which were collected
as a result of 17 field collections.

Dunn (1934) re¬

ported a biting species occurring in the Ghiriqui
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Province as Simulium quadrivittatum Loew.

Jen¬

nings (1915) described a new species, S. samboni.

1 roiu the Canal Zone.

Knab (1914) referred a number

of specimens collected near Rio Trinidad, Republic
of Panama, to S. quadrivittatum.

I am unaware of

other references to simuliids of Panama in the pub¬
lished literature.
The two-winged flies forming the family Simuliidae are readily distinguished from all other
Diptera not only in the adult stage but also in the
larval and pupal stages.

The adult simuliids are

relatively small, compact, sturdy insects, 3-8 mm.
in length, the thorax generally very markedly arched
or "humped.”

The humped thorax gives rise to one of

the common names of these flies, "buffalo gnats."
The characteristic filiform antennae may be 9, 10, or
11-segmented.

Ocelli are never present.

The wing

venation is typically with Costa a heavy, strong vein
ending at or near the apex of the wing.

The radial

field consists of heavy, strong veins, with Rj_ and
Rs (with or without subdivisions) joining the Costa
a little beyond the middle of the wing and running
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along behind Costa to or almost to the apex of the
wing.

The remainder of the wing veins are weakly

developed.

There is a forked ”median fold” very

faintly discernible behind what is probably the
anterior medial field and in front of Cu]_.

The

basitarsus or first tarsal segment of the hind leg
is characteristically much elongated in the simuliids,
being as long as the hind tibia in some species.

The

apex of the basitarsus is generally produced on its
lower posterior face, projecting over the insertion
of the second tarsal segment.
termed the calcipala.

This structure has been

The second hind tarsal segment

is usually incised dorsally producing a sulcus which
is called the pedisulcus.
The aquatic larva is soft-bodied with a wellsclerotized head capsule and mouthparts.

In addition

to the usual mouthparts there are a pair of character¬
istic mouth brushes, termed fTcephaic fans.”

The

antennae are four-segmented but secondary annulations
give the appearance of greater segmentation.
are two eye spots on each side of the head.

There
A median

prothoracic pre-leg, bearing chitinized hooklets
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apically, is located just below the head.

A sub-

anal ring of radial rows of small chitinized hooklets characterize these larvae as well as an
X-shaped anal sclerite and a tri-lobed, protrusible,
anal gill.
The mature larvae spin characteristic silken
cocoons which may be loosely or closely woven or
parchment-like structures resembling slippers or
!fwall-pockets.ri
in a cocoon.

The aquatic pupae are always encased

The pupa has a pair of respiratory

organs arising from the antero-lateral region of the
dorsum below which the adult mesothoracic spiracles
develop.

Delicate, simple to multi-branched tri-

chomes occur over the head and dorsal regions of the
pupa.

Simple to multi-branched spines occur on the

ventral and dorsal aspects of the pupal abdomen; these
anchor the pupa in the cocoon.
The adult emerges from the pupal skin through a
T-shaped slit, the bar of which runs horizontally
behind the head and the shaft of which extends poster¬
iorly over the dorsum.

This method of emergence

places the family among the Orthorrhapha, a subordinal
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grouping of the Diptera.

The long, slender, 9-,

10-, or 11-segmented antennae of the simuliids
place them among the Nematocera.

It is not certain

which of the nematocerous families are closest
phylogenetically to the Simuliidae, but they would
appear to be closest to the Ceratopogenidae and
Blepharoceridae.

Their resemblance to the Bibioni-

dae is apparently superficial.

BIOLOGY AND ECOLOGY

Stone and Jamnback (1955) state:

"Recent tax¬

onomic studies on the family Simuliidae in this coun¬
try have greatly increased the number of known species.
They have also shown that many of these species are
rather difficult to distinguish unless all the stages
are known.

Because of these facts, some of the early

biological work, based upon erroneously determined
material, is of little value."

I quote these authors

as their words express exactly the conclusions I
arrived at while studying and working with the simuli¬
ids in the Canal Zone and the Republic of Panama.

The

conflicting data reported for various species reflects
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inadequate taxonomic determinations and much of
the specific biologic, ecologic, or geographic
data should be placed in a questionable status
until the taxonomic bases for the separate stud¬
ies have been re-examined by competent simuliid
taxonomists.

Until such time as adequate tax¬

onomic studies are completed, most of the data
reported in the literature elucidate the nature of
simuliids in general, only.
I have refrained from an intensive analysis
of the data I gathered in the Canal Zone and Re¬
public of Panama until I can complete the taxonomic
study of the collected material. Limited information
pertaining to specimens actually studied will be
included under the discussions of each species
reported here.

General observations will be in¬

cluded where appropriate in this section.
Blackflies generally pass their larval and pupal
stages in swiftly flowing water.

Accordingly, the

terra rheophilic has been applied to simuliid larvae
and pupae.

Any curious, interested person can find

the larvae and pupae attached to emergent vegetation,
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trailing vegetation, rocks, or debris in almost any
clear stream.

However, the eggs of only a few spe¬

cies are known, partly because the oviposition habits
of most species are poorly known.

The females of a

few species have been observed to lay their eggs in
masses on trailing vegetation in rapidly flowing
water while others have been seen to lay their eggs
singly over open waters (Fredeen et al., 1951; Davies
and Peterson, 1956).

According to Davies and Peter¬

son (1956) the species laying their eggs singly over
open water prefer open stretches that permit fairly
long low flights over the water.

Stone and Jamnback

(1955) report that females of 3. vittatum lay their
eggs in long strings and gravid females of S. oictipes
have been observed to lay their eggs on rocks beneath
a thin sheet of water.

Time of day is supposedly a

factor and Davies and Peterson (1956) report that
temperature, humidity, and air movement are also fac¬
tors influencing oviposition.
Britten (1915) observed a swarm of S. maculatum
settling on stems and leaves of grass and creeping
down below the surface of the water of the stream.
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He observed the females to oviposit on the vegeta¬
tion under the water, some laying the eggs a foot or
more under the surface,

Britten (1922) reported

similar observations for S. ornatum and S. latipes.
A female simuliid may lay between 150 and 450
eggs.

The eggs are initially whitish to light orange

but darken with maturation.

Their known sizes range

from 0.2 to 0.4 mm. in length, generally subtriangular
in shape.

Incubation periods have been reported from

2.5 days to 7 months.

The eggs do not appear to be

particularly resistant to unfavorable environmental
conditions and Jobbins-Pomeroy (1916), Wu (1931) and
Smart (1944a) found that the eggs of certain species
were not resistant to long periods of desiccation.
That the eggs are not resistant to desiccation
introduces a puzzling problem of seasonal abundance
in tropical areas such as the Canal Zone and Republic
of Panama.

Simulium fairchildi Vargas, 1942, occurs

seasonally in the Canal Zone, at the transitional per¬
iods between the wet and dry seasons and between the
dry and wet seasons.

This species apparently disappears

after the dry season is well underway, toward the end
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of January or first of February, becoming numerous
in all stages soon after the rains commence in late
April or early May,

The species does not disappear

completely during the wet season but pupae are found
only in small numbers and adults are rarely noticed.
All of the streams, in which the immature stages of
S. fairchildi are found, do not dry up during the
dry season but the immature stages apparently dis¬
appear from the streams at this season.

With both

the adults and immature stages absent from the scene
during the height of the dry season, there appear
to be only two possible explanations: 1. The adults
aestivate, or 2. The eggs resist desiccation, remain¬
ing viable until rains raise the level of the streams
to inundate the eggs or the eggs are washed into the
streams.

However, in the absence of proof that either

of these possibilities is a fact, I am at a loss to
explain the maintenace of S. fairchildi in the Canal
Zone, unless it retreats to the tropical rain forest
during the dry season and returns with the rains.
The seasonal abundance of other simuliid species
in the Canal Zone or Republic of Panama, either because

16-

-

of the non-anthropophilic biting habits or paucity
of data, is not as spectacular.
The larval and pupal habitat is usually re¬
stricted to streams although some occur in large
rivers (£. pecuaria (Riley), S. arcticum Malloch,
S. reptans L.).

Others have narrowly restricted

ecological niches,

such as S. neavei Roubaud, S.

nyassalandicum Meillon and S. woodi Meillon which
occur on water crabs of the genus Potomon in Africa
(McMahon, 1951, 1952; van Someren and McMahon, 1950).
Edwards (1925) was the first to report the occurrence
of larvae and pupae on crabs.

The crabs were collected

by Capt. C. R. S. Pittman in the River Kagera, Ankele,
Uganda, and sent to Dr. W. T. Coleman who noticed that
one specimen had a number of larvae and pupae of
Simulium affixed to it.

He believed the larvae and

pupae to be S. hirsutum Pomeroy and Edwards (1925)
concurred in the identification.

The great similarity

existing between larvae and pupae of S. hirsutum with
those of S. neavei and S. nyassalandicum lead me to
believe that they were one or both of the latter spe¬
cies.

Edwards (1925) had this to say of the occur¬

rence of Simulium larvae on water crabs (Potamon
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"Different species of Sirauliidae show a
definite predilection for certain stream character¬
istics.

It can be said that the morphological T,ageIT

of a stream (i.e., its size, form, current flow, bed
and vegetation) at a particular section will, to a
large degree, determine which species of Simuliidae
will breed there.

The principal anthropophilic

species, considered to be the vectors of onchocer¬
ciasis, prefer "infant" or "young" sections where the
stream is narrow, having a comparatively low volume
of water, and where the bed is earthen to arenaceous,
with an abundance of cover and emergent vegetation to
serve as anchorage for larvae and pupae, and as shade
for the breeding haunts.

Tomas, or man-made waterways,

resemble young streams in their morphological charac¬
teristics and are often a source of prolific breeding
of the anthropophilic species, especially Simulium
metallicum.

The zoophilic species prefer "adolescent"

to "mature" streams with a large volume of water, the
/

stream bed composed of gravel, stones, and rocks for
anchorage of the immature stages, and with a paucity
of emergent and cover vegetation.

Certain species
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choose waterfalls as their preferred breeding
ground.rt
Larvae and pupae of Panama species were found
in running water, ranging from a trickle (S. samboni
Jennings) to larger streams and edges of large
rivers.

No larvae or pupae of Panama species were

found in the middle of large rivers, nor were they
found in phoretic association with other aquatic
animals.
Very little is known about the biology of sirauliid larvae.

As far as is known they molt six times

(Cameron, 1922; Edwards, 1920; Puri, 1925) before
pupating.

There are some differences of opinion as

to the explanation for their rheophilic requirements.
An obvious answer suggests that the dissolved oxygen,
being greater in turbulent, shallow water, is the
critical factor.

However, I have found larvae and

pupae in trickles of water that were hardly turbulent
and the temperature of which (29°C) reduced the capa¬
city of the water for dissolved oxygen.

Also, the

larvae and pupae survive long periods in calm or still
water (Wu, 1931), up to 14 days (Phillipson, 1956).
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The structure and function of the cephalic fans
may provide a clue to the requirement for moving
water.

The cephalic fans appear to be held passively

open by water currents; at least I could not detect
active food-gathering movements of these structures#
Thus, it could be that the rheophilic habitat is
necessary to their food intake, with the current
holding open the seive-like cephalic fan and swirl¬
ing food toward the oral opening#
The duration of larval stage depends upon the
temperature of the water and the amount of food pres¬
ent.

Dalraat (1955) reports, "The larval stage lasts

1 to 9 weeks, dependent upon the species and the
environmental conditions."
The temperature of the water may have a select¬
ive effect on species.

Gill and West (1955) found

that Prosimulium hirtipes Fries was limited to cold
swift streams and that S. aureum Fries preferred
warmer, slower streams.

According to the same authors

S. pictipes Hagen occurs in torrential waterfalls.
Dalmat (1954, 1955) found that the pH of simuliid
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producing streams generally ranged from pH 6.0 to
$.0, with most species encountered most frequently
in streams of pH 7.1-7.5*

One species, Gigantodax

aquamarensis deLeon, was found exclusively in
streams with a pH lower than 6, and apparently
preferred those of about 5.
Dalmat (1954, 1955) presents extensive data
on the larval habitats of the Guatemalan simuliids.
He encountered the largest numbers in streams with
temperatures of 14° to 19°G.

Most species were found

most frequently in streams ranging in width from 1
foot to 3 feet and from 1 inch to a foot deep.

He

found larvae in streams with a velocity of 1 inch
per second to over 40 inches per second and water¬
falls, with most species preferring current veloci¬
ties of less than 30 inches per second.

He also

reports on the relation of volume of water (gallons
per second) and occurrence of larvae and pupae, and
the relation of the substratum to larvae and pupae.
Phillipson (1956) found the current velocity
was more important than oxygen concentration in the
selection of larval attachment sites.

Greatest
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numbers of larvae of S. ornatum Meigen were found
attached where the current was $0-90 cm per second,
fewest at extremes of 70 and 110 cm per second.
The mode of larval locomotion has been studied
extensively (Puri, 1925; Dalmat, 1953; Vargas, 1945).
Simuliid larvae move in "geometrid" fashion.

The

larva deposits a patch of viscous silk-like material
on the substrate and then fastens the hooklets of
the proleg into it, simultaneously depositing an
additional silk glob nearby.

It then loops its anal

end over the second patch and imbeds the hooklets of
the anal ring.

The larva disengages the hooklets of

the proleg and may then repeat the same operation.
In this manner the larva can move considerable dis¬
tances but very slowly.

Generally, they remain in

one place for long periods of time.
The subanal ring is an extremely interesting
structure, particularly as regards larval control of
these flies.

It is comprised of radiating rows of

minute recurved hooklets, their apices directed out¬
wardly.

The ring may or may not be complete, depend¬

ing upon the taxonomic segregate, and the number of
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rows and hooklets vary between species.
The engagement of the hooklets of the anal ring
appears to be accomplished in the following manner:
muscles attached to the body wall within the anal
ring contract and pull the integument in, rolling the
ring of hooklets inwardly.

When the anal end is ap¬

plied to the glob of silk the muscles relax and the
resiliency of the body wall rolls the anal ring out¬
ward imbedding the outwardly directed hooklets into
the glob of silk-like material on the substrate.
Thus, the attachment of the larva to the silk-like
material on a suitable substrate in a stream is a
passive, effortless accomplishment, except for the
initial muscular contractions that position the hook¬
lets.

The structure and functional operation of the

anal ring permit the simuliid larvae to withstand the
buffeting water currents without the expenditure of
energy to hold their position.

See "Control" for

significance of the anal ring in simuliid larva con¬
trol .
The pupae are generally found wherever the larvae
occur.

The mature larva spins a silken cocoon within
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which it pupates.

The silk is produced by paired

cervical glands which extend posteriorly, filling
much of the abdomen in the mature larva.

Gener-

^lly, the open end of the cocoon faces downstream.
The pupal stage lasts from 2 to 10 days (Dalmat,
1955)

(2 days to 3 weeks - Stone and Jamhback, 1955).
The adult emerges through a T-shaped rupture

of the dorsum of the pupal skin and pops to the sur¬
face.

It may ride, unwetted, on the surface for a

while or take to its wings immediately.

The adult

may be assisted to the surxace of the water by air
or gas trapped under the basal fringe of the abdomen.
During two years of practically continuous
rearing oi simuliids in the laboratory, very few if
any adults emerged in the absence of light.

Adults

were routinely removed during the day from the rear¬
ing cages, with the last clearing ox the cages taking
place shortly before 4 P.M.

At 4 P.M. the lights were

turned ofl and the louvres closed.

The rearing room

remained in virtual darkness until 7 A.M. the next
day, at which time the lights were turned on and the
louvres opened.

There wDuld be no adults in the
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cages at this time but within minutes adults would
begin emerging, continuing to emerge throughout the
day.

It is possible that the pharate adult is stimu¬

lated to emerge directly by the light passing through
the pupal skin and registering in the eyes of the
imago.
It was further noted that simuliid adults
congregated on the side of the cage towards the
window, despite the fact that 100 watt bulbs were
burning in ceiling fixtures.

This tropic response

is probably a reaction to some constituent or attri¬
bute of natural light.
The apparent day-time emergence of adults, their
response to indirect natural light, and their limited
attraction to artificial light illustrate an interest¬
ing difference in phototropisms of the individual fly
as well as between species.

The individual fly re¬

sponds differently to light as well as sources of
light depending upon its situation and chronological
or biological development. The pharate adult responds
to natural and artifical light, but the emerged adult
selectively responds to natural light, at least under

-25-

laboratory conditions.

My experience in Panama with

electric light insect traps indicates that blackfly
adults are not greatly attracted to artifical light
and many species apparently are completely negative
to it as few specimens representing few species
were found in light trap collections.
Fox (1953) extols the value of light traps in
simuliid surveys.

However, his data would seem to

indicate that simuliids were irregularly attracted
and that numbers trapped have no correlation with
existing populations.

Certainly, in Panama, light

traps are not very useful simuliid survey tools,
their chief value being the means of increased data,
and no replacement for stream surveys and human-bait
stations.

The numbers, both individuals and species,

trapped in light traps in Panama were small and the
anthropophilous species, in particular did not appear
to be attracted to the traps.
Blackflies are frequently reported flying around
the face in much the same manner as eye gnats (Hippelates spp.).

On several occasions collections of

flies taken at TThuman-bait,f stations in Panama were
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entirely Hippelates spp., at other times a few Hippelates vrould be among simuliids taken in the act
of biting or preparing to bite.

This raises the

question in my mind that perhaps mixed populations
of Hippelates and Simulium may have led to the im¬
pression that Simulium hovers about the face in the
manner of eye gnats.

To my mind, Simulium spp. do

not behave as eye gnats do.

Their movements appear

to me to be more purposeful and direct than Hippelates
The anthropophilic species (of Panama) land on the
exposed skin and bite almost immediately.
The anthropophilic species of Panama generally re
strict their biting activites to the daylight hours.
On one occasion, S* fairchildi was induced to bite un¬
til darkness and the danger of malaria infection dic¬
tated we stop exposing ourselves to biting insects.
This species was particularly numerous at Hill
519, Canal Zone, with over 500 females captured
in one hour (4*30 to 5*30 P.M.) on the skin of two
volunteers.

The biting rate fell off rather rapidly

after 5*45, but it was noted that many females would
settle on the skin immediately after one of
the volunteers scuffed through the low under-
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growth of the jungle opening.

Thus, biting was

induced until darkness.
Davies and Peterson (1956) report on the mating
and oviposition habits of certain North American
simuliids.

They were able to distinguish five types

of newly emerged females: "with (1) mature eggs and
reduced mouthparts (Gymnopais spp., Gnephia spp.);
(2) eggs half developed, much stored nutrient, and
reduced mouthparts (C. emergens, P. alpestre);

(3)

eggs half developed, much stored nutrient, and pierc¬
ing mouthparts (C. mutata);

(4) eggs one-fifth to

one-third developed, usually much stored nutrient,
and piercing mouthparts (Simulium spp.);

(5) eggs

less than one-quarter developed, little stored nutri¬
ent, and piercing mouthparts (Prosimulium spp.,
Simulium spp.)."

In Cnephia spp. of type 1, they

report that mating occurred shortly after emergence
with little flying preceding it.

Prosimulium and

Simulium have male mating flights (Davies and Peter¬
son, 1956).

The same authors report that partheno¬

genesis is usual for C. mutata (Malloch).
There are many references to the flight range of
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Simuliid adults; however, few studies have been made
employing tagged specimens.

Dalmat (1950, 1952,

1955) and Dalmat and Gibson (1952) report flight
ranges of marked specimens of S. metallicum Bellardi,
S. ochraceum Walker, and S. callidum Dyar & Shannon
up to 9.7 miles in Guatemala.

However, they recap¬

tured most specimens within four miles of the point
of release.

Other reports of flight range based on

the distance from the nearest known breeding sites
are given but must be questioned as there may have
been closer breeding areas unknown to the investiga¬
tor.

The following reports are based upon distance

from nearest known breeding area:

Cameron (1922) -

12 to 15 miles for S. articum; Underhill

(1944) - 20

to 30 miles for 3. .jenningsi Malloch; Rempel and
Arnason (1947) - 50 miles for S. arcticum and an in¬
dicated range of SO to 90 miles.
Simuliids have natural enemies that may reduce
their numbers at times.

Caddis flies, mayfly naiads

and stone fly nymphs have been observed feeding on
blackfly larvae (Cameron, 1922).

Charleman (1915)

reported Libellula quadrimaculata destroying simuliids.
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Dimick & Moto (1934) found that simuliids comprised
a large share of the food of Oregon trout although
Edwards (1920) found very few simuliid larvae in the
stomach contents of a number of trout.

Howard (1333)

reported a large green Phryganid larva destroying a
simuliid larva.

A microsporidian, Thelophania vari¬

ous, was reported parasitizing simuliid larvae (Twinn,
1939) as well as the following predators:

Hydro-

oayche spp., mayfly naiads, dragonfly nymphs and adults,
water mites, and a minnow (Sematilus atromaculatus).
Hagen (1333) reported numerous blackflies around
chrysalids and caterpillars ready to pupate (Pieris
nemapia) and about which he said, ftThere is scarcely
any doubt that they live on the defenseless cyrysalis,
probably sucking the tail, as I found among the alco¬
holic specimens some flies still hidden in the dense
tail silk.”

Pryer (1337) reported a simuliid species

Oj- Japan attacking the adult of Stanropus persimilis
and the larvae of Smerinthus planus.
CONTROL
Simuliid larvae have been found exceedingly sus¬
ceptible to control by applications of DDT and other
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chlorinated hydrocarbons to the streams, as well
as pyrethrum (Glasgow, 1939)•

The difficulty

of controlling these insects is due to the
problem of getting to the streams with insecti¬
cide,

Fairchild and Barreda (1946) obtained

excellent control of simuliid larvae

with

stream concentrations of DDT as low as 0,1 ppm.
Curtis (1949) obtained effective control of
simuliid larvae with DDT in concentrations of
1 part DDT in 20,000,000 parts of water.

At the

latter concentration trout were unaffected.
Curtis (1954) obtained control over a species
closely related to S. arcticum by applying a
25$ DDT emulsifiable concentrate at a rate to
obtain a stream concentration of 1 part DDT in
7
10 for 15 minutes.
Hocking, Twinn and McDuffie (1949) found an
aerial spray of 5% to 10$ DDT in fuel oil very effect¬
ive, with chlordane in fuel oil, DDT wettable powder,
DDT emulsion, gamma BHC, pyrethrum and chlorinated
camphene, Gamma BHC and chlordane less effective
than DDT.
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Travis et al.

(1951) treated 40 square miles

of rough terrain in the Adirondack Mountains with
20 DDT oil solution, delivered from a helicopter
at the rate of 0.1 lb. DDT per acre in 100 foot
swaths 0.25 mile apart with a reduction in larvae
of approximately $5^>*

There was no measurable re¬

duction in other aquatic arthropods.
Jobbins (1943), experimenting with sawdust sat¬
urated with ”DDT emulsion concentrates” satisfactor¬
ily eliminated Simulium larvae from treated streams
but reported that the method also killed all predators
including insects, crustaceans, and fish.

Kindler

and Regan (1949) reported on larvicide tests on blackflies in New Hampshire; Goldsmith et al.

(1949) worked

on control of Arctic simuliids with DDT; Goulding and
Deonier (1950) report similar studies in Pennsylvania;
Hocking (1950) presents results obtained with several
insecticides; Brown et al.

(1951) tested aerial appli¬

cations of DDT; Hocking and Richards (1952) report on
control of Labrador blackflies; Collins et al.

(1952)

report on successful larvicide applications delivered
by airplane; Hocking (1953) summarizes developments in
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the chemical control of blackflies; Fredeen et al.
(1953)

conducted experiments with DDT in the control

of S. arcticum; Lea and Dalmat (1954) conducted
screening studies of chemicals for blackfly larva
control in Guatemala; and Lea and Dalmat (1955a,
1955b) report further on larval control in Guatemala*
Garnham and McMahon (1947, 1954) report the suc¬
cessful eradication of S. neavei emploj^ing DDT ap¬
plied as an emulsion at the ratio of 5 ppm to in¬
fested streams at 10 day intervals for 5 months*
The importance of the anal ring, its structure
and its function, besides its inherent MengineeringTT
and intrinsic value, has not been appreciated by
workers seeking to explain the spectacular control
obtained over simuliid larvae by introduction of
infinitesimal quantities of an insecticide to the
streams.

Lindquist & Knipling (1957) state, "Although

0.1 to 0*3 ppm of DDT has been effective in various
field tests conducted by different workers, low con¬
centrations were not sufficient to kill larvae in
laboratory tests.

Apparently Lea and Dalmat (1954)

were the first to report low kill of larvae.

They
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found exposure to 10 ppm of DDT for 30 minutes would
not always cause 100% mortality.

Apparently the ef¬

fectiveness in the field is attributable to the fact
that DDT causes the larvae to detach from rocks and
vegetation, and they are swept downstream*

They are

then subjected to predation by fish and other animals*
Observations such as these emphasize the importance
of understanding the biology of an insect and the mode
of action of insecticides in evaluating their effect¬
iveness in both laboratory and field tests*”
My preliminary observations indicate that the
DDT or other suitable insecticide does cause the lar¬
vae to detach from the substrate and the manner in
which this is effected is interesting.

Shortly after

the introduction of a small quantity of DDT-Allethrin
to the water by means of the shortest possible release
of & DDT-Allethrin aerosol over swirling water in a
white enameled pan, the larvae were observed to be
affected by TTDDT tremors.”

Each involuntary contrac¬

tion of the muscles attached to the body wall inside
the anal ring withdrew the hooklets from the silk glob.
Within a few minutes, all larvae were floating free in
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the swirling water.

It is probable, under field con¬

ditions, that DDT-affected larvae are swept downstream
and deposited in eddies, ponds, lakes, large rivers,
or

the sea

vive.

where it is impossible for them to sur¬

Thus, although the passive attachment of

simuliid larvae to the substrate by means of the
hooklets of the anal ring, which are held in place
by the resilient body wall, is ideally suited for
their life in swift currents, it proves to be their
TTAchilles heel" when insecticides are introduced into
the stream.
The operational mechanics of the anal ring should
be studied further, as well as the effects of insect¬
icides on simuliid larvae.

The explanation of the

probable effect' of insecticides on the larvae is
.

■

»•*

y

'•

.«

based upon preliminary observations.

Additional

studies will have to be made employing micro-tech¬
niques to elucidate the spectacular control obtained
over simuliid larvae by infinitesimal quantities of
insecticides introduced into breeding streams.
Repellents have been tested against adult female
anthropophilous simuliids with varying degrees of
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efrectiveness.

Granett and Haynes (1945) report

on the effectiveness of 2-ethylhexanediol-l-3>
which protected men for 50$ minutes and domestic
animals for 330 minutes against Cnephia pecuaria
(reported as S. pecuarum).

Granett et al.

(1949)

found a butoxypolypylene glycol compound (B$00)
repelled simuliids for 2 to 6 hours and prevented
biting for an additional 2 to 4 hours when applied
undiluted to the skin of volunteers.
al.

Travis et

(1951) reported fair to excellent protection

in the Adirondack Mountains with dimethyl
phthallate, Repellent 612, Indalone, and a
6-2-2 mixture of these materials against P. hirtipes and S. venusturn Say.
The control of simuliids or the protection of
man or animals by applications of repellents is
feasible.

The obstacles to larval control appear

to be largely financial, logistical and the prac¬
tical problem of getting adequate coverage of
breeding streams in inaccessible areas.
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review OF THE TAXONOMIC LITERATURE
PERTINENT TO THE NEOTROPICAL SIMULIIDAE

Smart (1945) has reviewed the development of
taxonomic categories as applied to the Simuliidae,
both legalistically and interpretively.

This monu¬

mental work bids well to form the basis for a fresh
attempt to untangle the threads of phylogenetic re¬
lationships upon which natural segregates can be
distinguished.

His legalistic treatment of proposed

taxonomic categories places the family on firm
noraenclatorial ground.

The completeness of his

bibliographical references and his factual, methodic
documentation of the taxonomic developments in the
Simuliidae make this work invaluable to the serious
taxonomist of this family.
Vargas (1945) reviews the taxonomy of the Simu¬
liidae, with special emphasis on the Nearctic and
Neotropical species.

This work was in progress at

the same time as Smart (1945) was engaged in prepar¬
ing his paper on the world fauna.

Despite the fact

that Vargas did not have access to the extensive
literature that Smart had at hand, the former sue-
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cesbfully called attention to the tangled taxonomic
categories ol Simuliidae and clarified the taxonomic
concepts of Neotropical Simuliidae.

To a large

measure, much of the confusion prior to the works of
Smart (1945) and Vargas (1945) was due to the proposed
names of a dilettante taxonomist, G. Enderlein, which
were put forth from 1921 through 1937 (Smart, 1945).
Not all of the blame for the confused state of
simuliid taxonomy can be laid to the adventurous
proposals of Enderlein, however.

Some of the dif¬

ficulties contributing to the confusion are derived
directly irom the Simuliidae themselves#
(1946) has this to say of the group:

Bequaert

nTo the taxonom-

iot, the Simuliidae present a rather unusual problem.
To begin with, the family is sharply delimited, there
being none of the annectant forms which only too cften
blur the dividing lines between major groups of
Diptera.

The general morphology is unusually uniform

at all stages no doubt because the adult and larval
habits are much the same throughout the family.

The

females are obligate blood-suckers, as far as known,
and the early stages are always rheophilous, that is,
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adapted to living immersed in swiftly flowing
water.

In addition, the species and races are

relatively few, not more than about 600 having been
recognized thus far.

Finally, the specific charac¬

ters of the adults are inconspicuous and are scarcely
ever adaptive modifications of some more generalized
structures.

This peculiarity makes it difficult to

define truly natural groups of species, corresponding
to definite evolutionary trends.,T

Indeed, that such

a well grounded and world renowned dipterologist
should hold these views on the Simuliidae speaks
eloquently of the great need for intensive taxonomic
studies in the group.
In the interest of a logical progression from the
world fauna to that of the restricted fauna of Panama,
it is proposed to begin with a discussion of Smart
(1945).

No attempt will be made here to treat of the

legalistic nomenclatorial problems so ably dissected
and analyzed by the latter author.

Suffice it to say

that Smart (1945) brings the nomenclatorial status
of the Simuliidae up to date as of the time of sub¬
mission of his manuscript.
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Smart (1945) proposes to split the Simuliidae
into two sub-families, the Parasimuliinae and the
Simuliinae, with the unique Parasimulium furcatum
Malloch, 1914,

(based upon a single male specimen)

the sole included species in the Parasimuliinae•
The peculiar characters of P. furcatum (Stone, 1941;
Malloch, 1914; Dyar & Shannon, 1927) are certainly
sufficient grounds to separate it from the rest of
this family.

However, its very uniqueness suggests

the possibility that the species is based upon a
freak or gynandromorph•

Thus, there can be seen two

sound reasons for erecting Parasimuliinae to receive
?. furcatum, for (1) if this species proves to be a
sound one Smartfs grouping is unassailable and (2)
if the species is faulty the excision of the sub¬
family will be simple and clear, leaving the Simuli¬
idae a compact group.

His Simuliinae includes all

of the remaining known simuliids of the world.
Among the oimuliinae, he proposes to recognize
five genera as follows: Prosimulium (Pro-Simulium
Roubaud, 1906); Gigantodax Enderlein, 1925; Austrosimulium Tonnoir, 1925; Cnephia Enderlein, 1921; and
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Simulium s. str.

(Simulium Latreille, 1&02).

In

distinguishing the genera, Smart places emphasis
on the forked or unforked condition of Rs, whether
Cu2 and An^ are straight or sinuous, the number
of antennal segments, presence or absence of the
pedisulcus, the kind and location of the trichiation of the wing veins, and presence or absence of
a discal cell.

Other features of the Simuliidae are

mentioned but their significance is minimized.

He

joins Edwards (1931) in reducing the importance of
the hair or lack of hair on the basal section of
radius (stem vein of authors but not of Dyar &
Shannon, 1927) and ignores it as a generic charac¬
ter.
Smart (1945) characterizes his Prosimulium as
follows:

"Sirnuliinae with radial-sector forked.

Macrotrichia of anterior wing veins all bristle-like
(no spiniform ones present).

Anterior branch of

radial sector (Rs) a concave vein, bare above;post¬
erior branch a convex vein with triple row of macrotrichia above.

Basal section of radius with macro-

trichia on upperside; basal cell present; Cu2 sinuous.
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No calcipala, no pedisulcus.

Antennae 11-segmented

except in one species, novum Dyar & Shannon, in
which they are 9-segmented.
"Known pupae, with one exception, all with many
branched somewhat dendroid respiratory organs;
terminal spines present.

Cocoons somewhat roughly

spun, lacking definite shape usually associated with
pupae of Simuliidae; with weak area through which
the adult pushes its way after eclosion and not the
usual clearly defined opening.

In one species,

ferrugineum Wahlberg. the respiratory organs, ac¬
cording to Puri (1926) and (Rubtzov (1940), some¬
what resemble those of Austrosimulium.
"Known larvae with simple anal gills; no ven¬
tral papillae; the mental plate armed with a median
trifid tooth and, on either side thereof, three
bifid teeth all of about same density of chitinisation (sic) and length as median trifid tooth.
"Eggs and oviposition habits unknown.

The fact

that they elude discovery would indicate that ovipo¬
sition is not the same as that usually associated
with simuliidae."
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The distribution of this grouping is Holarctic.

Certainly none of the panama species, known

to me, answers to the description above.

For

this reason this genus will not be dealt with
here in great detail.
The second of SmartTs genera, Gigantodax, has
a Neotropical distribution that may well include
Panama,

since representatives are found in the Andean

streams of South America as well as in streams of
Mexico and Guatemala.

Thus far I have seen no

representatives of this category among the Panama
sirauliids.

Smart (1945) characterizes the genus as

follows: "Simuliinae with radial-sector (R ) simple,
s
unbranched, a convex vein, somewhat sinuous with a
single row of macrotrichia on upperside.

Macro-

trichia of costa both bristle-like and spiniform;
Cu^ than in other genera; no basal cell.

Coxae

rather less hairy than in other genera; hind basitarsus narrow, parallel-sided and exceptionally long,
equaling tibia in length and exceeding length of
remaining tarsal segments taken together.

Pedisul-

cus absent; calcipala present, exceptionally long
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and wide.

Female claws with strong basal tooth.

The exceptional species, femineum Edw., with com¬
pound eyes of the male dichoptic, belongs to this
genus.
"Known pupae possess respiratory organs with
IS filaments arranged in a dorsal group of

8

and

a ventral group of 10, both groups springing from
short common stalk.

Terminal spines present.

"Known larvae with the chitinous anal sclerite forming complete ring round anus.
simple.

Anal gills

Ventral papillae absent."

On the assumption that Gigantodax is in fact
an adequate generic concept and that the species
placed under this name by Dalmat (1953) and by
Vargas et al.

(1946) occurring in Guatemala and

Mexico, respectively, are, in fact, members of this
genus, I would expect to find representation of this
genus in the Republic of Panama.

Thus far I have

not seem specimens that answer to the description
above.
The genus Austrosimulium is defined by Smart as
follows:

"Simuliinae with 10-segmented antennae and
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the basal section of the radius with macrotrichia
on its upper surface.

Radial-sector (Rs) simple,

unbranched and a single row of macrotrichia on
upperside of its convex distal section;

spiniform

macrotrichia intermixed with bristle like ones on
costa;

CU2 sinuous; basal cell present but poorly-

developed .

Calcipala and pedisulcus present; fe¬

male claws with or without basal tooth.
"Known pupae with respiratory organs conforming
to one basic pattern, namely a stout column from
which arise numerous rather fine filaments; terminal
spines not recorded as present.

Cocoons with

definite shape and opening."
"Known larvae with ventral papillae, anal gills
simple, unbranched.

According to Edwards (1931),

anal sclerite completely surrounds anus."
This genus appears to be restricted to Australia,
Tasmania, New Zealand, and Andean South America.
None of the Panama species known to me possess
fewer than 11 segments to the antennae, although
Fairchild reports marathrumi as having antennae with
10 visible segments.

If I have interpreted my
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material correctly, S. marathmni has 11-segmented
antennae, the first segment being quite small.
Smart defines Cnephia as follows:

tfSimuliinae

with radial-sector (Rs) unbranched but, sometimes
with tip swollen where it joins costa; basal sec¬
tion of radius with macrotrichia on upperside;
distally Rs a convex vein, with single row of
hairs on upperside.

Basal cell present;

Cu2 sinu¬

ous; spiniform nacrotrichia intermixed with bristle¬
like ones on costa.

Antennae 11-segmented.

claws toothed or untoothed.

Female

Calcipala minute or

absent; pedisulcus absent or represented by a
vague constriction.
,TKnown pupae with branching dendroid respira¬
tory organs each with 12-50 ultimate branches much
as

Zr°sifllulium.

Cocoons of some species irregu¬

lar as in Prosimulium. in others of the slippershape usually associated with Simuliidae but rather
loosely woven and without a definitive rim to the
opening.

No terminal spines on abdomen.

"Known larvae not remarkable.
simple; ventral papillae absent.

The anal gills
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"2gg on one species, Cnephia pecuarum (Riley),
known.

Bradley (1935a, 1935b) states that it has

a reticulate surface and is laid singly or in
small groups, not in the usual large agglutinated
masses."
The genus Cnephia is recorded for the Holarctic, Neotropical, and Australian regions.

None of

the Panama species known to me answer to the descrip¬
tion above.
Under Smart!s classification of the Simuliidae,
the remaining simuliid species fall into the genus
Simulium.

By his definition, all of the Panama

species known to me belong to his Simulium s. str.
He defines this genus as "Simuliinae with simple,
unbranched radial-sector (Rs); no basal cell;

Cu2

sinuous; macrotrichia of costa bristle-like intermixed
with spiniform.

In all but a few species both cal-

cipala and pedisulcus present.

Basal section of

radius naked or with macrotrichia on upperside; dis¬
tal section of radius with or without macrotrichia
on upperside.
few species.

Antennae 11-segmented except in very
Claws with or without teeth.
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"Known pupae possess respiratory organs of
various shapes, some coarse, relatively thinwalled finger- or horn-like structures; others
the usual narrow filamentous tubes with relatively
thick walls; branched to some extent but never of
multiple-branched dendroid type associated with
Prosimulium and Cnephia or special types associated
with Austrosimulium and Gigantodax; some African
species with respiratory organs in the form of a
finger-like column with few thin branches on its
surface.

No terminal abdominal hooks.

Cocoons

always of definite shape with opening; shapes vary
considerably from species to species and frequently
highly characteristic.
"Known larvae not remarkable.
simple or branched.
absent.

Anal gills

Ventral papillae present or

Some species have small papillae on body

wall.Tt
The genus Simulium. as restricted by Smart, is
cosmopolitan and natural segregates necessitate sub¬
generic groupings when applied to local faunas.

Var¬

gas (1945), Vargas, Palacios and Najera (1946), Stone

(1949a, 1949b, 1952), Stone and Jamnback (1955),
Dalmat (1949, 1950a, 1951, 1952b, 1953, 1955),
found it necessary to subdivide this genus.

In

my discussion of the Panama species it will be
shown that the proposed subgenera having applica¬
tion to the Panama fauna actually contain segre¬
gates that force the subgenera to the generic
level.

Later discussions will, I think, show that

omart1s restricted genus Simulium constitutes a
tribal or subfamilial grouping.
A number of authors have reported upon Neo¬
tropical Simuliidae prior to 1945, and their chief
contribution was the distinction of species.

Malloch

(1914) divided the New World simuliids into three
genera:

Parasimulium. Prosimulium Roubaud, 1906,

and Simulium Latreille, 1302.

Malloch (1914) grouped

all species with Rs simple (unbranched) under Simurecognizing the tremendous significance of the
unbranched radial sector as compared to the branched
Rs i-n Parasimulium and Prosimulium.

According to

his interpretation, Prosimulium is distinguished from
Parasimulium by the presence of a closed cell in the
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win^ (basal cell or discal cell) in the former
and broader vertex, higher frons, and gradually
enlarged eye facets as they descend in the lat¬
ter.

Although he overlooked the significance of

the differences in the macrotrichiation of anter¬
ior veins, hair-like in Parasimulium. mixed hairliice and spiniform in Prosimulium. his generic
groupings are sound, particularly as applied to the
limited fauna he reported upon.

I do not necessarily

endorse his choice of names, merely the criteria
he proposed to recognize genera.

I believe that

eventual subdivisioning of the family will include
Malloch’s lasic premise.
Additionally, Malloch (1914) demonstrated a
keen taxonomic eye for detail and his descriptions
01

species are models of accuracy as far as he goes.

ni3 recognition of groups of species among the
simuliids appears to me a necessary and helpful means
oi pressing the taxonomic study of the family and a
means of avoiding the precipitous proposal of new
generic names.
Knab (1913, 1914a, 1914b, 1914c, 19l4d, 1915)
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contributed chiefly in the distinction of species,
as his works do not elucidate phylogenetic rela¬
tionships nor indicate adequate taxonomic segre¬
gates.

Dyar & Shannon (1927) did not improve upon

MallochTs sirauliid systematics although they pro¬
pose to recognize Eusimulium Roubaud, 1906, in ad¬
dition to Parasimulium. Prosimulium and Simulium.
Their Eusimulium is an inadequately defined segre¬
gate based chiefly upon the entire radial vein being
hairy or setose.

The character of macrotrichiation

on the basal section of radius is without phylogen¬
etic significance as there are many instances where
two obviously closely related species will differ
in this condition.

S. mexicanum Bellardi, l£62, and

S. smarti Vargas, 1946, have the basal section of
radius setose whereas all the other closely related
species have the basal section of radius bare.
The illustrations of Dyar and Shannon (1927)
are poorly executed and it is often impossible to
make intelligent determinations with their help
alone ?Stone, 1949)*
Edwards (1931) brilliantly analyzes the whole
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of the British Museum collection of Simuliidae in
preparation for his study of Simuliidae of
Patagonia and ^outh Chile but his proposals are
largely superficial*

He proposes to recognize only

one genus, Simulium with $ subgenera: Prosimulium
Roubaud, uigantodax Enderlein (1925), Austrosimulium
Tonnoir (1925), Morops Enderlein (1930), Cnephia
Enderlein (1921), Eusimulium Roubaud (1906), and
Simulium s* str• Latreille (1$02).

It is obvious

that Edwards deprecated the importance of the forked
or unforked condition of the radial sector, the
identification of the unbranched Rs, and the kind
of macrotrichiation of the anterior veins*

Since

he discusses the radial field in some detail, show¬
ing awareness of the conditions obtaining there, the
reader can only deduce that Edwards failed to ex¬
ploit the importance of the phylogenetic relation¬
ships portrayed in the simuliid wing.

His recogni¬

tion of Morops Enderlein on the basis of the expanded
condition of the male hind basitarsus does not stand
analysis for this secondary sexual character occurs
without respect to phylogenetic affinities, separating
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closely related forms unrealistically.

The same

is true of his Eusimulium, particularly when ap¬
plied to the Neotropical fauna where ochraceumlike species would be separated from callidum-like
species such as Psilopelmia species $6 which has
the basal section of radius bare.
It appears to me that, aside from the branched
or unbranched condition of the radial sector and the
identity of the unbranched radial sector, all other
adult characters, macroscopic and microscopic,
possess varying degrees of taxonomic importance
depending upon the subdivision or segregate con¬
cerned for their proper evaluation.

For example,

among the Simuliinae (Rs simple, concave) the toothed
or untoothed condition of the tarsal claws is of
specific or at most subgeneric importance.
lopelmia)

S.

(Psi¬

samboni has simple, untoothed tarsal claws

yet its closest relatives (S. panamense, S. escomeli,
etc) have toothed claws.

Some of the latter are all

but indistinguishable from S>.
(Notolepria) exiguum, S.
Najera, S.

(P.) samboni.

S.

(N.) ganzalazi Vargas &

(N.) sp. #7 and S.

(N.) sp. #3 all have

simple claws whereas the obviously closely allied
—• i

us tut, urn has toothed claws.

The buccopharyn¬

geal apparatus has a smooth concave median space
my xicanum-like species, metaHicum-like species,
e_xiguum-like species and callidum-like species, yet
each group belongs to distinct taxonomic segregates.
The same can be deomonstrated for characters of the
pupal respiratory apparatus, patterns of the mesonotum and secondary sexual characters.

Both Edwards

(1931) and Smart (1945) deprecate the higher cate¬
gories ol n»nderlein on the false premise that his
lower categories were distinguished on the same
character; i.e., toothed or untoothed tarsal claws,
basal section of radius hairy or bare, or male hind
basitarsus expanded or normal.

Thus, Edwards (1915

through 1934) failed to exploit the significance of
the characters found in the radial field of the
simuliid wing and overemphasized the importance of
lesser characters.

Smart (1945) realized the fail¬

ure of Edwards (1931) to break up the family on sound
taxonomic criteria but continued the overemphasis
on taxonomic trivia.
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Lane & Vulcano (1943) discuss the buccopharyn¬
geal apparatus of the Sirauliidae and its value in
taxonomic studies.

These authors were impressed

with its value in the Culicidae and Psychodidae.
Their studies of the structure in the Simuliidae
convinced them of its specific diagnostic value.
An examination of their figures reveals that they
worked with misidentified material in some instances
and failed to distinguish species in others.

Figs.

10, 11, and 12 (Lane & Vulcano, 1943) actually de¬
pict the buccopharyngeal apparatuses of three spe¬
cies, not of one as labeled.

Fig. 14 cannot be

S. exigunm as the cornuae are much too massive and
upright.

Fig. 22, labeled S. trivittatum, is

obviously based upon a misdetermination as the il¬
lustrated buccopharyngeal apparatus clearly belongs
to a species of the ochraceum group, bearing no re¬
semblance to that structure in S. trivittatum whose
buccopharyngeal apparatus is more like their fig.

11.

Fig. 25 does not compare in its detail with my

conception of the structure in S. haemotopotum nor
that described by Dalmat (1953) for this species.
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The remaining taxonomic literature on the
Neotropical Simuliidae prior to 1945 deals largely
with the description of new species and/or the
expansion of our knowledge of species distribu¬
tion,

No attempt will be made here to discuss

further the specific contribution of authors prior
to 1945.

Wherever pertinent, their works will be

discussed under separate species in the taxonomic
section of this paper.
Dr. Louis Vargas, Laboratoria Entomologia,
xnstituto del Salubridad y Enfermedades Tropicales,
Mexico, has been one of the more prolific contemporarM workers reporting on the Neotropical simuliids.
In 1945, his monograph "Simulidos del Nuevo Mundo"
appeared, in which he attempted to untangle the tax¬
onomic proposals of Enderlein (see Smart, 1945) par¬
ticularly as they applied to New World species.

That

he was not wholly successful (Bequaert,, 1946) de¬
tracts little from the tremendous contribution that
tiiis work makes to the study of Neotropical Simuliidae.
Vargas (1945) takes the systematics of the
Simuliidae from Latreille (1S02), who first proposed
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the generic name Simulium. through the later tax¬
onomic workers publishing on this group.

His

treatment of Roubaud (1906), Malloch (1914), Tonnoir (1926), Baranov (1926, 1926a, 1927), Dyar &
Snannon (1927), Johannsen (1903), Jobbins—Pomeroy
(1916), Cameron (1922), Hoffmann (1930), Pinto
(1931), Edwards (1915, 1920, 1921, 1931), Knowlton

k Rowe (1940), and Enderlein (1921-1936) appears to
be adequate and well balanced.

At least his analy¬

sis of taxonomic categories stand up very well under
my limited knowledge of the family.

Bequaert (1946)

critically reviewed this work and makes several
corrections of fact, dates of publication, and adds
to the list of New World simuliids.

He deletes

Simulium neireti Roubaud, 1905, from the catalogue
of American species since it has not been reported
from the New 'World.

Bequaert (1946) adds S. green-

landicum Enderlein, 1935; S. asakakae Smart (1944)
(=?silozia greenlandica Enderlein, 1936); and Simulia
hematophila Laboulbene, 1SS2, to the New World sim¬
uliids.

The latter author offers no analysis of the

treatment given by Vargas (1945) to the systematics
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of the Simuliidae.
Var^s (1945) presents EnderleinTs systematic
concept of the family Simuliidae in which he omits
tne genus Liodasia Enderlein, 1936, under the
Nevermanniinae, and includes Hellichia Enderlein,
1925, under two subfamilies, Hellichiinae and
Simuliinae.

It is also noted that on comparison

with Smart (1945) the dates given by Vargas for
-1

iy ox the genera do not agree with those given

ay omart.

The following genera have different

dates ascribed to them, Vargas1 date follows each
v:ith omartT s date in parentheses: Archicnesia End*,
-.03 (1934); Cnesia End., 1933 (1934); Aspathia End
1934 (1935); Astega End., 1929 (1930);

Ghelocnetha

^nd., 1936 (1937); Sctemnaspis 1931 (1934); PselSStLQChlr End.,

1936 (1937); Psilocnetha End., 1934

(1935); Psilopelmia End., 1933 (1934); Titanoptervx
1934 (1935); Edwardsellum End.T 1922 (1921);
Met,omphalus End., 1934 (1935)-

The question of the

exact date for these names can be of critical import
ance and the discrepancies above are pointed out to
illustrate the confusion that faces a taxonomist in

-58-

the Simuliidae.

There will be no attempt here to

establish the true dates as the necessary liter¬
ature is unavailable to me.
Vargas, Palacios & Najera (1946) enlarge upon
the 1945 paper, discussing the systematics of the
Simuliids in much greater detail.

For the most part

their comments and opinions in this paper appear
to be on much firmer ground.

Vargas et al.

(1946)

say of secondary sexual characters such as form of
the male hind basitarsus, pilosity of the wing
veins, etc., that

rfLa principal objecion estos

Cctracteres es que son de indole sexual secundaria,
inutiles para mostrar las relaciones filageneticas
que existen los grupos o aun de permitir la agrupacion homogenea de especies o de categorias sistematicas mas elevadas."2

In general, I doubt that

tais statment is found to be anything but true.
In my Panama material I have several species which
are very close phylogenetically yet in one the male
"The principal objection to those characters is that
they are of a secondary sexual nature, useless in
snowing the phylogenetic relations which exist within
te groups or even to permit the homogenous grouoing
oi species or of more elevated systematic categories."
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hind basitarsus is tremendously expanded while in
the others the male hind basitarsus is normal in
its dimensions, yet these very obviously closely
related species would be separated unrealistically
if weight is given to this character on the generic
or even subgeneric level.
Vargas & Najera (1946) recognize three genera
as occurring in Mexico: Gigantodax Snderlein, 1925;
—— *

knderlein, 1921; and Simulium Latreille,
Among the Simulium,

they recognize nine sub-

genera. neosimulium Robzov, 1940; Notolepria Enderlein, 1930; gusimulium Roubaud, 1906; Byssodon Enderlein, 1925;

Cnethia Enderlein, 1921; Hearlea

Rubzov, 1940; Simulium s. str.; and two new subgenera pyarella and Lanea.

All but Gnetha have

Neotropical representation according to their account.
The recognition of the genus Gigantodax appears
to be on firm ground (Smart, 1945) and since I have
not studied representatives of this segregate I will
not discuss it further.

No representatives of

—ephia have been recognized among the Panama fauna
but the group as defined by Vargas et al.

(1946) and
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accepted by Dalmat (1953) appears to be thoroughly
heterogenous, as included species differ greatly
in their respective pupal respiratory organs.

How¬

ever, it is possible that Cneohia is exceptional
in this respect.
The nine subgenera proposed by Vargas et al.
(1946) appear to distinguish naturally occurring
segregates, particularly those applying to groups
found in the Panama fauna. I cannot comment intelli¬
gently upon the subgenera Neosimulium. Eusimulium or
Cnetha as no species resembling those of these segre¬
gates has been found in Panama and I have studied
none of the subgenera from other areas.

The segre¬

gate to which Vargas et al (1946) apply Notolepria
Enderlein, 1930, is certainly a discrefet group easily
distinguished from other groups by their simple
claws, dark coloration, highly characteristic female
genital forks, male claspers and adminiculum.
The application of Byssodon Enderlein, 1925,

t0 the quadrivittatum-like species is question¬
able in my opinion since I do not believe that the
type species, S. forbesi Malloch, 1914, bears the
necessary phylogenetic relationships to the

/
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quadrivittatum-like species such as S. quadrivitlatum Loew, S. ganalesense Vargas, Palacios
and Najera, and S. fairchildi Vargas.

The

quadrivittatum-like species are distinguished
oy the spectacularly toothed median space of the
buccopharyngeal apparatus which I believe will
be found lacking in S. forbesi Malloch.

Regard¬

less of the proper name for this segregate, I
agree that it is a discreet taxonomic group
worthy of distinction.
The subgenus Hearlea appears to be a well
defined phylogenetic segregate.

The pupal

respiratory organs are highly characteristic
as are the male and female genitalia.

Thus far

I have found only one species of this group oc¬
curring in Panama.
Vargas & Najera (1946) erected Dyarella.
with S. mexicanum Bellardi, 1&62, as subgenotype,
describing the segregate as follows:

"Los ejem-

plares son grandes, la genitalia del macho es
grande; pinceta con aspecto cilindrico flexuoso
que le dan las entrantes y salientes marginales
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el apice es amplio, redondeado, y ileva una sola
espine; la pinceta no es mas de tres veces mas
larga que ancha, carede de procesos basales; la
pinceta es como unq vez y media mas grande que la
pieza basal.

La genitalia de la hembra presenta

uo ovixcapto grande, puntiagudo, que se dirige
hacia los cercos.”* (Vargas'et al. 1946).

The fol¬

lowing names of included species were listed by
tne authors;
otj-cenoi

TTbrachicladum Lutz y Pinto, 1931;

n. sp.; earlei n. sp.; hinmani n. sp.;

mathesoni Vargas, 1943; pulverulentum Knab, 1914;
ru_oicundulum Knab, 1914; smarti Vargas, 1946;
virgatum Coquillet, 1902."
The claspers of S. mexicanum may be termed
cylindrical basally but apically they are flattened.
The oviscapts of many of the included species (S.
Pulverulentum, S. earlei) are sharply pointed but
the oviscapts of S. mexicanum are blunt as are those
-Tne specimens are large, the male genitalia is
large; clasper with a flexuose cylindrical appearance
which is given it by the marginal indentation's and
salients; the apex is ample, rounded, and bears a
^in0le spine; the clasper is no more than three
times longer than wide, lacks basal processes; the
cfesper is about 1* times larger than the basal
piece,
ihe female genitalia presents a large oviscapt, sharp-pointed, directed toward the cerci."
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01 -• rubicundulum indicating that these authors
pioposed a subgenera

based on a character which

is lacking in the type species.
The species included by Vargas & Najera

(1946)

in the subgenus Dyarella demonstrate phylogenetic
linities in a number of their characters.
are all relatively large, robust simuliids.

They
The

pupal respiratory filaments are similar in their
basic plan although the number of branches is not
the same for each species.

The "cephalic tongues"

have a common appe ranee; the cocoons are quite
similar except possibly for the lattice-work that
appears around the aperture of the cocoons of some
oi the species.

The microscopic details of the

adults bear a marked resemblance to one another.
Particular attention is directed toward the simil¬
arity of the following details:
geal apparatus;

female buccopharyn¬

serrations around the tip of the

female mandibles continuous and of similar character;
t.ie

Tfronto-ocular angle" is deep;

the genital forks

are remarkably alike; and the male claspers are very
much alike.
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Vargas & Najera (1953) sink Dyarella in the
synonymy of Hernicnetha Snderlein, 1934,
Vargas

Earlier,

(1942) had renamed Hernicnetha mexicana

Enderlein, 1934, as Simulium paynei, apparently
because of homonymy (3.• mexicanum)•

An examina¬

tion of EnderleinTs material led them to believe
that Simulium (Dyarella) mathesoni Vargas, 1943,
was a synonym of Simulium paynei Vargas, 1942, thus
sinking the subgeneric name Dyarella t and resurrect¬
ing Hernicnetha End,, 1934,
Vargas & Najera

(1946) propose the subgeneric

name Lanea with S. haematopotum Malloch, 1914, as
subgenotype.

The characters setting the subgenus

apart are given as follows:

"Los ejemplares son

de tamano mediano, la genitalia del macho es de
tamano mediano, mas grande que Byssodon, pero menor
que Dyarella; pinceta mas piquena que la peiza
lateral: esta esta bastante bien desarrollada y
es alta; la pinceta tiene aspecto piano, quad¬
rangular y tiene el angulo superior interno prolongado distal e internamente, esta saliente lleva
una sola espina, la pinceta es corno de una y media^
a dos veces mas alta que ancha.
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"La genitalia de la herabra presenta un lobulo
anal puntiagudo dirigido ventralmente."3
They list the following names of species included
in their concept of the subgenus Lanea:
beameri Stains y Knowlton, 1943
callidum Dyar y Shannon, 1927
dTandrettai n. sp.
downsi n.

sp•

dugesi n. sp,
haemotopotum Malloch, 1914
incrustatum Lutz, 1910
johannseni Hart, 1912
mangaveirai Vargas, 1945
mediovittatum Knab, 1915
ochoai n. sp•
samboni Jennings, 1915
o

—————————

"The specimens are of medium size, the male genitalia
is oi medium size, larger than Byssodon. but smaller
tnan Dyarella; clasper smaller than the side piecethis is very well developed and is high; the clasper
nas a flattened aspect, quadrangular and has the
superior inner angle prolonged distal and inwardly
e saTient bears a single spine, the clasper is about
one and a half to two times taller than wide.
The
ventrallyn»talia presents a sharP anal lobe directed
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trivittatum Malloch, 1914
veracruzanum n. sp.
zempoalense n. sp.
Of the specific names listed above, three apply
to species that appear to me to lack the close
affinities that the others seem to have to one an¬
other.

S. haematopotum and S. trivittatum and

S. veracruzanum differ quite markedly from S. samboni, 3. downsi, S. callidumt S. escomeli and
others of this group as follows:

the male claspers

of the first three are unlike the obliquely trun¬
cate claspers found in the others; the adminiculum
of each of the first three species have shapes
distinct from the adminiculum of the others which
are broadly conical without shoulders, and no break
in the border between the basal projections; the
female terminalia are difficult to evaluate; the
median space of the buccopharyngeal apparatus in the
first three species above are distinctly different
from the others; and the general coloration of the
first three is dark (brown to black) whereas the
others are yellow to orange.

In my opinion, the
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species included by Vargas & Najera

(1946) under

the subgenus Lanea constitute a heterogeneous
segregate which should be broken up into subgenera
under proper nomenclatorial names.
Vargas & Najera

(1953)

sink Lanea as a synonym

Psilopelmia Enderlein, 1933, basing their de¬
cision on their findings that Psilopelmia rufiA^rsum Enderlein,
Roubaud, 1909.

1933,

is a synonym of S. escomeli

It is apparent from a study of il¬

lustrations of S. escomeli

(Wygodzinsky, 1953b) and

Vargas & Najera (1953) that many of the species
listed by Vargas & Najera (1946) belong to the subgneric group to which

escomeli belongs.

However,

because of the lack of close phylogenetic relation¬
ships I do not accept Lanea in the synonymy of
Psilopelmia. and I would retain it for S. haemotogotum.

S. trivittatum. and £3. veracruzanum.

An examination of microscopic preparations
°f Psaroniocampea opalinifrons Enderlein, 1934,
prepared by Wygodzinski

(1951)

convinced Vargas &

Najera (1953) that it was a synonym of Simulium
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incrustatum Lutz, 1910.

In all probability,

S. incrustatum has its generic affinities with
Notolepria exiguum, Notolepria ganzalezi Vargas
& Najera, N. species §7 and N. species

#8.

How¬

ever, it is pointed out that Ps. incrustatum has
has toothed tarsal claws while the others do not.
It is possible that Notolepria is a full genus and
Psaroniocampsa is a subgenus under Notolepria and
not a synonym of the latter as believed by Vargas
& Najera

(1953)• 'Until the inclusion of Ps. in¬

crustatum in Notolepria the subgenus is character¬
ized by a lack of a tooth on the tarsal claws.
Vargas & Najera (1953) report their findings
after examining many of the type specimens of
Enderlein.

This paper performs an invaluable ser¬

vice to the systematics of Neotropical Simuliidae.
Enderlein (1921 through 1937, according to Smart,
1945, Vargas, 1945) described species, subgenera
and genera in such a manner that no one, except
Enderlein, could determine intelligently the species
or groups reported.

Vargas & Najera (1953) studied
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the type material and established the following
synonymies:

Psaroniocampsa opalinifrons Ender-

lein, 1934, a synonym of S. incrustatum Lutz,
1910; Trichodagmia latitarsis End., 1933, a
synonym for S. chalcocoma Knab, 1914; Odagmia
bicolorata End., 1925, and Ectemaspis macsa End.,
1933, are synonyms of S. bicoloratum Malloch,
1912; Hemicnetha mexicana End., 1934, a synonym
of S.

(Dyarella) paynei Vargas, 1942; Psilopelmia

rufidorsum a synonym of S. escomeli Roubaud, 1909.
Although I accept the synonymies above, I am not
convinced that the conclusions arrived at by Var¬
gas & Najera are necessarily valid.
The designation of Odagmia bicolorata and
Ectemnaspis macca as synonyms of S. bicoloratum
Malloch unquestionably synonymizes Ectemnaspis
End., 1933, with Odagmia End.. 1925, but Vargas
and Najera (1953) fail to point this out, possibly
because it is obvious.

However, they do point out

that Vargas (1943) synonymized Ectemnaspis under
Sjmulium and perhaps the reader is to infer that
Odagmia is likewise synonymized with Simulium.

I
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have not studied S. bicoloratum Malloch and am
unable to comment further, except that I have
reservations about the status of Odagrnia End.,
1925.
The placing of Trichodagmia latitarsis under
the synonymy of S. chalcoma Knab, 1914, immediately
sinks the subgenus Grenieriella Vargas & Najera,
1951, as S. chalcoma Knab was designated as sub¬
genotype of Grenierilla.
I have commented on the decision of Vargas
and Najera (1953) to sink the subgeneric name of
Dyarella in the synonymy of Hemicnetha End., 1934*
Likewise, I have covered their synonymizing of
Lane a Vargas, Palacios & Najera, 1946, under
Psilopelmia End., 1933*
Wygodzinsky (1943 through 1953) is worthy of
particular note for his exhaustive studies of species
which he reports.

Kis written descriptions are de¬

tailed in precise terms and many structures and fea¬
tures are figured for each species.

I have tried to

follow his example in my descriptions and illustra¬
tions .
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Dalmat (1949 through 1954) is the remaining
significant worker.

His exhaustive studies of

the Simuliidae of Guatemala culminated in a generally ex¬
cellent monograph (Dalmat, 1955)*

He adopts the

segregates recognized by Vargas and Najera (1946)
without analysis or comment.

His notable contrib¬

ution to the taxonomy of the Neotropical Simuliidae
is comprised of detailed descriptions and numerous
figures, principally of the terminalia.

Dalmat

(1953) demonstrates a preoccupation with the cor¬
relation of biologic and ecologic data, apparently
having formulated specific taxonomic criteria
early in his Judies, for his discussions of species
reveals considerable variation in the biology,
ecology and habits of his species.

For instance,

his data reported for S. ochraceum varies between
such extremes of altitude, larval habitat, biting
habits, etc., that I would suspect he actually had
several species involved.

I am strengthened in

this interpretation of his work by my findings of
five ochraceum-like species in Panama, none of which
are S. ochraceum.

Also, it is apparent from my

-72-

study of Guatemalan material identified by Dalmat
that he presumed the identification of many of his
specimens either because of associations or arbi¬
trary decisions based on gross characters.

A

thorough taxonomic restudy of DalmatTs material,
presently deposited with the U.S. National Museum,
would, I am sure, raise the number of species for
Guatemala and indicate considerable revision of his
correlated data•
The Neotropical Simuliidae have been reported
upon extensively with most of the literature dealing
with descriptions of species.

Few authors have

contributed significantly to the heirarchy of
phylogenetic segregates of the family.

Malloch

(1914) made a good beginning but not until Smart
(1945), Vargas (1945) and Vargas and Najera (1946)
were constructive steps taken.

Much remains to be

deciphered among the Simuliidae and keen, careful
taxonomic studies of whole and dissected specimens
must precede the specific correlation of other
data •
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TAXONOMIC FEATURES OF THE SIMULIIDAE

Virtually every region of the adult sirauliid
body and external morphologic feature has been
employed taxonomically, with taxonomic workers all
going increasingly to microscopic detail of dissected
structures*

Despite opinions held by Bequaert

(1945) to the contrary, recent taxonomic develooJL.

ments (Smart, 1945; Vargas, 1945; Vargas
1946; Stone, 1949; Stone

Sc

Sc

Najera,

Jamnback. 1955) have

demonstrated that morphologic characters exist upon
which discreet phylogenetic categories can be distin¬
guished.

Recent biologic studies (Davies

Sc

Peterson,

1956) have corroborated the reality of segregates recog¬
nized by Stone (1949); Stone

Sc

Jamnback (1955) •

Although the definitive simuliid systematics lie
in the future, the current situation is encouraging
largely because morphologic taxonomy has succeeded
in bringing a measure of order to the family.
Bequaert (1945) despaired of the paucity of phylogenetically significant characters; Edwards (1931)
failed to exploit the differences he perceived
within the family; Smart (1945) followed closely the
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opinions and views held by Edwards and, although
he appreciated the failure of the latter, he was
unable to make more than superficial sub-divisions
of t:ie family; and then there is always the con¬
fusion created by Enderlein from 1921 to 1937
(Edwards, 1931; Smart, 1945; Vargas, 1945; Vargas
and Najera, 1946).

That progress has been made

and is continuing is encouraging; traditional
taxonomic studies may yet solve the riddle of the
Simuliidae.
The adult simuliid head (Fig. 1) is prominent
in both sexes, generally no wider than the thorax.
Females are dichoptic; males are generally holoptic although some are dichoptic.

None of the

Panama simuliid species known to me have the males
dichoptic.

The eyes of holoptic males are divided

into an upper eye comprised of large facets and a
lower of very small facets with the line of de¬
marcation sharp.

The eye facets of the female are

rather uniform in size, but smaller ones may be
found around the periphery, particularly in the
vicinity of the fronto-ocular angle (Fig. 1).

The
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fronto-ocular angle

(Dalraat, 1953) is an excised

area in the inner margin of the eye above and
laterad of the antennal base formed by a chitinized area extending into the eye.

This feature

differs characteristically among some species,
although within a species the chitinous area is
slightly variable in its detail.
The antennae (Figs. 1-35, pi. II) are gener¬
ally Ll-segmented with some species having
10-segmented antennae.

9-

or

The basal segment, the

scape, is short and difficult to see on the speci¬
men; the second, the pedicel, is generally subspherical; the remaining segments comprise the
flagellum.

The flagellum may be slightly tapering

to the terminal segment, often imperceptibly (Fig.
1, pi. II), or it may taper markedly (Fig. 35, pi.
II).

The antennal segments lack whorls of hairs

often associated with the Nematocera.

The first

and second segments may bear hair-like setae and
the terminal segment often bears 2 or 3 long apical
setae; segments of the flagellum are generally
pubescent.

The coloration of the antenna has specific
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value •
In the application of the terms vertex,
frons, clypeus and labrum, I follow Stone &
Jamnback (1955)•

The eyes of the female are sep¬

arated by the frons above the antennae to a point
where the inner margins of the eye diverge sharply
where a suture arises at the eye margin on both
sides.

These sutures extend at an angle towards

the top of the head, where they unite, forming the
arms of an inverted Y (Fig. 1).

These sutures may

well be the frontal sutures below which is the
frons and above which is the vertex.

The vertex

lies above the frons, terminating at the occiput.
In some species the frons may be nearly parallel¬
sided (Fig. 11, pi. I), while in others the sides
may be more or less divergent (Fig. 21, pi. I).
The clypeus lies below the antennae.

Its surface

is usually convex and its coloration and/or pollinosity generally agrees with that of the frons and
vertex.
The tapering labrum-epipharynx (labelled labrum
in Fig. 3) lies below the clypeus, its borders
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gene rally heavily sclerotized and its central,
anterior or upper, portion hyaline or membranous.
Typically, the labrum-epipharynx of the female
bears two apical sclerotized, tooth-like struc¬
tures and fine apical hairs.
A pair of elongate, flat, blade-like mandibles
lie behind the labrum-epipharynx, their tips ser¬
rated.

The apical serrations of the mandibles

differ among the Panama representatives of the
several categories reported here and there is a
distinct possibility that the mandibular teeth
will be useful diagnostic characters of subgeneric
or higher categories.
Next is found the paired maxillae, each con¬
sisting of an inner galea which has apical retrose
teeth along each margin (rasp-like), and a 5-segmented palpus (here I follow the interpretation of
Stone & Jamnback, 1955) with the 3rd segment carry¬
ing the so-called tfsensory organ”; the 4th short
(about equal to the length of the 3rd) and the 5th
generally long, slender, and with irregular walls.
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Between the maxillae is the hypopharynx.
The uppermost reaches of the hypopharynx have been
termed the buccopharyngeal apparatus (Figs. 1-23,
pis. V & VI) and excellent specific characters
may be found here.

The cornuae of the buccopharn-

geal apparatus (Cu, Fig. 1, pi. V) are generally
heavily sclerotized, lateral projections.

The

median space may be hyaline (Ms, Fig. 1, pi. V)
and smooth (Fig. 7, pi* V) or heavily sclerotized
and spectacularly toothed (Fig. 11, pi. V).

In

some groups, such as that including S. metaliicum,
the buccopharyngeal apparatus appears to offer
generic or higher characters.

Two bar-like,

sclerotized rods are generally attached on each
side about midway of the dissected hypopharynx.
These bars have been labelled as the maxillary
lacinia (Krafchek, 1943; Nicholson, 1945) but their
strong attachment to the hypopharynx may indicate
another origin.

In a few instances, a portion of

the galea is torn from the latter and the remains
attached to the bar.

Only rarely is the bar found

attached to the base of the dissected maxilla.
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The tip of the female hypopharynx appears to
be split up the center.
mouth behind.

The labium closes the

The labellae do not appear to

offer taxonomic detail nor does the delicate
ligula between.

However, the labium should not

be overlooked as relative lengths and setal ar¬
rangements may have taxonomic significance.
The simuliid head parts are affected by
sexual dimorphism and the corresponding parts of
the male to those mentioned above are greatly
modified.

The tip of the labrum of the male car¬

ries numerous hairs in place of the apical paired
teeth of the female.

The tips of the mandibles

and maxillary galea of the male are similarly
haired.

The apical end of the male hypopharynx

appears to be fused and apical hairs occur in
place of the tooth-like projections that character¬
ize the tip of the female hypopharynx.

Generally,

the male antennae have the 3rd segment greatly
elongated and the whole is often longer and more
slender than that of the female (Fig. 9, pi. II),
although in some species the male antennae may be
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shorter than those of the female*
The thorax (fig. 2) of the Simuliidae is
characteristically humped; that of the male much
more so than that of the female.

The prothorax

is markedly reduced in both sexes, with the postpronotal shoulders visible only from the sides on
most specimens.

The outer angle of the post-pro-

notum (shoulder) is generally well supplied with
long hairs.

The prothoracic pleura may also carry

hairs.
The mesonotum (fig. 2) is large, comprising
most of the thorax visible from above.

The meso¬

notum may be uniformly colored without patterns
of any kind or with iridescent or pruinose lines,
spots, or patterns; a few species exhibit pigmented
color patterns, usually in the form of stripes.
However, most of the mesonotal color patterns ex¬
hibited by the Panama species here reported are
due to physical properties of the integument and
therefore vary with the angle of incidence of light
striking the surface.

Short erect hairs and/or

appressed hairs generally occur over the mesonotum

with longer, upright hairs (generally dark in
color) often occurring in the prescutellar re¬
gion*

Some species have decumbent, scale-like

hairs in groups of 3 - 5 or evenly scattered
over the notum*

The decumbent scale-like hairs

(when they occur) are generally white, silvery,
yellow, golden, or brassy in contradistinction
to the short, erect dark hairs which may occur
among them.

The appressed or decumbent hairs

over the anterior portion and hump of the mesonotum are typically directed posteriad, while
those occurring along the lateral borders and in
the prescutellar area point upwards, towards the
"hump."
The scutellum (fig. 2) is usually strongly
convex dorsally and sub-triangular in shape, lying
immediately posteriad of the mesonotum.

All of

the Panama species known to me, have the scutellum
bearing long, upright hairs along the lateroposterior border, longer laterally, shorter medianly.
Often, there are decumbent hairs of yellow or golden
color interspersed among the usually dark upright

hairs•

Decumbent scale-like hairs may occur over

the dorsal surface of the scutellum.

In some

species, lighter, long, upright hairs may occur
among the dark ones along the latero-posterior
border of the scutellum.
a nacreous sheen.

The scutellum often has

It may be concolorous with the

mesonotum.
The postnotum (fig. 2)

(postscutellum of

Stone & Jamnback, 1955) may be haired or hairless
on its dome-like dorsum which is often nacreous
under certain incidence of light.

The postnotum

may be concolorous with the scutellum although it
is generally darker in coloration.
The paratergite (fig. 2) is a narrowly wedgeshaped sclerite lying between the lateral margin
of the notum and the pleura forward of the wing
base, its apex directed anteriorly.

It may be of

considerable taxonomic value, particularly in spe¬
cies belonging to the ochraceum group.

In this

group, the paratergite is deeply pigmented in con¬
trast to the yellow, orange, or tan mesonotum, and
permits easy relegation of specimens to the complex.
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The pleura are generally of little taxonomic
value, being quite uniform morphologically.

There

is a large membranous area forward of the upper
portion of the mesepimeron and below the paratergite.

This membrane is called the pleural mem¬

brane (fig. 2).

Freeman (1953) states that scales

may occur on the pleural membrane; however, only
one of the Panama species reported here has scales
on this membrane.

The mesothoracic spiracle lies

just below the anterior part of the paratergite.
A tuft of hairs may be present on the upper part
of the mesepimeron and is here termed the mesepimeral tuft (fig. 2)
back, 1955).

(pleural tuft of Stone & Jamn-

The length, color, and number of

hairs in the mesepimeral tuft may be useful taxon¬
omic characters.

In some species hairs occur in

a sparse patch anteriad of the mesepimeral tuft
(S. rubicundulum Knab, 1914, and Stone, 1949).

The

metathoracic spiracle (fig. 2) lies below the mid¬
line; behind this spiracle there may be bristles,
here termed the postspiracular bristles (fig. 2).
The anepisternum and katepisternum are relatively

large and usually darkly pigmented.

The pleura

may be nacreous or pruinose.
The halteres (fig. 2) generally have a light
colored knob with the stem and base darker.

The

stem may bear hairs.
The wings (fig. 3) of simuliids are character¬
ized by the anterior veins being strongly developed
and the posterior veins weakly defined.

I have

found that examination of the posterior veins is
greatly facilitated under the microscope by dark
field illumination.

The relatively broad wing of¬

fers specific and generic characters as well as
exhibiting tribal and subfamilial relationships.
In the simuliid wing,

(fig. 3) Costa

(C) ends

before the apex of the wing and it may bear hair¬
like setae only or a mixture of hair-like and
spiniform setae.

All of the Panama simuliids

known to me have both hair-like and spine-like
setae on C.

The humeral crossvein (h) is well

marked and, in at least one species, it bears setae
on its undersurface.

None of the other Panama

species possess setae on this vein.

It is possible

FIGURE

CO
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that species outside of Panama have seta on the
humeral crossvein; however, no mention is made of
it in the literature.

Subcosta (Sc) is generally-

considered to be a weak or concave vein; however,
in most of the simuliid species of Panama that I
have examined this vein bears several hair-like
setae on its upper surface near its base besides
setae on its under surface.

Generally concave veins

bear setae only on their under surface while convex
veins have setae only on their upper surface.

Also,

in the case of Sc of the Panama species, it has a
notable three dimensional aspect basally, possibly
even tube-like, as the upper and lower surfaces
cannot be focussed upon simultaneously under the
high dry objective.

The thickening of the basal

portion of Sc may well strengthen that part of the
wing.
The stem vein (Dyar & Shannon, 1927)

(basal

vein of Stone & Jamnback,1955) is basad of the
anterior arculus and is generally hairy above; the
color of the hairs may be diagnostic in some groups.
The basal section of radius (radial vein of Stone
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& Jamnback, 1955) extends from the anterior
arculus to a point where radial sector (Rg)
arises.

The basal section of radius may or may

not be setose on its upper surface.

Rf, an

extension of the basal section of radius, is
setose on its upper surface, and in at least one
Panama species hair-like macrotrichia also occur
on the under surface of R^*

R^ joins C beyond

the middle of the wing, continuing along behind
C to almost the end of C.

The course of R]_ may

be followed by the row of setae (usually spiniform)
marking its path.

Rs may or may not be forked;

if it is forked the anterior branch is concave
and the posterior branch is convex.

When Rs is

simple, it may be convex or concave with setae on
its convex surface only.

^2/3 (an-terior branch of

Rs) contacts R]_ a little beyond where R^ joins C,
and runs behind C and R^ nearly to the end of C.
R2/3 can be traced behind C and R1 by the row of
hair-like macrotrichia on the undersurface.
Media arises in a typical manner with strong
tracheal thickenings basally which fade out rapidly
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beyond the point where media bends to parallel
the basal section of radius.

Media branches

at or just beyond the crossvein m-r, the apical
branches weakly developed.

Just below media

there is a faint, bifurcated, vein-like tracing
on the wing i^iich has been variously interpreted
as the "submedian fork" to the posterior media.
There is a sclerotized plate adjacent to the
crossvein m-r, which bears setae on at least one
surface and may have them on both.

This plate is

generally seen in mounted wings after the setae
have been broken, leaving only the setal scars.
Although this plate does not appear to offer tax¬
onomic characters, it is mentioned here in the
interest of completeness as no reference to it has
been found in the literature•

Cu^ may be straight

or slightly bent posteriad as it runs to the wing
margin.

Cu£ may be straight or sinuous; in some

species, with a strong double bend, the revase
bend near the wing margin is not as pronounced as
the first.
It is interesting to note the close relationship

-ssbetween the origins of media and cubitus.

In

some species, particularly those of the mexicanumlike group, the tracheations at the base of media
swing down and some of these tracheations branch
off to run into the base of Cu^.

^u2 ^as

origin slightly below but with no evidence of
tracheation although apparently belonging to the
cubital field.

Perhaps there has been a secondary

merging of the origins of media and cubitus but
just as reasonable is the possibility that cubitus
and media primitively shared their tracheal origins.
The anal veins are weakly defined.

An^ often

appears to join Cu2 near or at the wing margin.

In

some species it appears to fade out before joining
cu2 or before reaching the wing margin.
not reach the wing margin.

An2 does

Basally, An2 arises

posteriorly from tracheal thickenings on the post¬
erior basal wing margin.

Long silken hairs arise

on these tracheations and trail posteriad.

This

character is shared with the Blepharocerids•
The surface of the simuliid wing is usually
covered with numerous microtrichia.

These micro-
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trichia are conspicuoulsy absent or reduced over
the Costal cell in the metallicum group, at least
as it is represented in Panama.

Apparently, the

microtrichiation of the same cell is reduced
markedly in the quadrivattatum group, also.
Sexual dimorphism extends to certain of the
wing characters as, for example, the basal section
of radius in the male of a species may be entirely
bare or with reduced macrotrichiation even though
that of the female of that species may have several
staggered rows of setae.

The same condition may

obtain in connection with the macrotrichiation of
and Rs.

The male wing is generally more slender

than is the wing of the female of the same species.
The wings of the Simuliidae provide the means
for phylogenetic interpretations that should be
fully exploited.

Edwards (1931)> Rubzob (1940),

and Vargas (1951) have speculated on the homologies
and possible significance of the wing venation and
macrotrichiation found in different simuliids.
Edwards (1931) discussed the strong or weak condi¬
tion of R

and its branches.
w

In Prosimulium the

90-

-

radial sector is branched, its anterior branch
is concave while its posterior branch
(R4/5) is convex with setae on the lower and
upper surfaces respectively.

Thus, it can be

seen that the setae provide a clue to the iden¬
tity of the second radial vein when Rs is unbran¬
ched.

If setae occur only on its lower surface it

is R2/3 since this vein is concave and setae occur
on its lower surface only.

Conversely, if the

second radial vein has setae only on its upper
surface it is R4/5.
Every simuliid that I have examined from
Panama has the second radial vein simple and
bearing setae on its under side, indicating that
the vein is actually R2/3> a concave vein.

Ap¬

parently, in the higher taxonomic category in¬
cluding the species with this character, the post¬
erior, convex branch of Rs has been lost.

In other

genera, such as Austrosimulium, Gi^antodax, and
Cnephia, the radial sector is unbranched and convex
with setae on the upper surface, indicating that
R2^3 has been lost, and that R/^5 has been retained.
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Accordingly, it is reasonable to assume that
groups with unbranched radial sectors were
derived from ancestral forms possessing a
branched radial sector such as that obtaining
in the extant Prosimulium, and from which the
latter were also derived*
The branched or unbranched condition of
the radial sector and the identity of the
remaining branch in the latter case are of
basic tanomomic importance.

It appears to me

that these characters define the first sound
subdivisions of the Simuliidae as no other
generalized structures or features permit the
clear phylogenetic breaking up of the family.
Thus, the following subfamilies can be recog¬
nized: Prosimuliinae, Cnephiinae, and Simuliinae.
The Prosimuliinae are characterized by
having the radial sector branched, its anterior
branch being ^2/3 anc*

posterior branch being

R4/5‘
The Cnephiinae include those simuliids
possessing unbranched radial sectors being setae
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on bheir upper surface only, indicating that
R4/5 has been retained and that ^2/3 ^as been
lost.
The Simuliinae are characterized by an
unbranched radial sector bearing setae on
its undersurface only, identifying the vein
as R2/3.
Costa may bear only hair-like setae as
in Parasimulium Malloch, 1914, or Gymnopais
Stone, 1949, or it may have stout spine-like
setae intermixed among the hair-like setae.
The complete lack of spiniform setae or their
presence appears to be a very stable taxonomic
character upon which higher categories can be
recognized.

However, the number and arrange¬

ment of the setae on h, Sc, and the radial
veins may lack specific stability in certain
species such as mexicanum, in which I have
found a wide range of variation.
In all of the discussion above I have fol
lowed the consensus of simuliid taxonomists in
the interpretation of the first radial vein
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and the application of Ri to this extension
of the basal section of radius.

However, the

occurrence of hair-like macrotrichia on the
under surface of this vein in at least one
species suggests the distinct possibility that
R]_ has captured R2 in the Simuliidae as was
proposed by Alexander (1929) for the dipterous
wing.

It would be interesting to study the

macrotrichiation of other dipterous wings to
determine if R^ is ever setose on its under
surface when all five branches of radius are
present and the occurrence of macrotrichiation
on the lower surface of the vein in forms with
reduced radial fields.
Should the first radial vein of the simuliid vein prove to be R]_^2> bhen the posterior
branch or branches would have to be
or R^.

, R4/5,

In those forms in which the radial sec¬

tor is branched with anterior branch concave,
the posterior convex, the radial field would
consist of Ri^2>

and R5*

Few dipterologists
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would argue if the convex unbranched Rs were
designated

since there is considerable

agreement that R5 is seldom dropped.
it could be R3 with ^4^5 lost.

However,

Also, the

identity of the concave unbranched Rs is open
to question, is it R4 with R^ lost?

For if

R2 has been captured by R^, then the only re¬
maining concave vein is R^.
My present opinion, based upon a limited
study of a limited fauna of Panama, is that the
first radial vein of the simuliid wing is
Rl/2> the second R4

concave or r5

convex,

with R3 the absent vein in all simuliid wings.
On one question I feel quite certain: that R5
does not exist in a recognizable form in any
of the Panama simuliids for Rs is always dis¬
tinctly concave.
The true nature of the submedian fold was
established by Edwards (1931).

He macerated

the wings of simuliids in KOH and studied the
upper and lower surfaces of the ballooned wing.
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He found that the convex veins were stronglymarked on the upper membrane and less so on
the lower and the concave veins were strongly
marked on the lower membrane and less so on
the upper.

He also found that the so-called

submedian fold or fork fulfilled the requi¬
sites of a concave vein.

He infers strongly

that it is the posterior media or posterior
branch of the anterior media terminating in
and M^.

Edwards (1931) made the further

observation that the submedian fork did not
agree with the folds of the wing in the pupal
case.

The submedian fork or posterior branch

of media is a unique character of the Simuliidae (Edwards, 1931)> although the submedian
fold of Chironomidae and Scatopsidae is prob¬
ably homologous.
Edwards (1934) reversed himself an the
question of the submedian fork.

He dissected

the larvae of Simulium fuerborni and found
that the submedian fork was not present in the
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developing wing although all the other veins
were, including a basal cell which is absent
from the imaginal wing of this species.

The

faint tracing of the submedian fork at best
suggests the possibility that Edwards might
not have seen if it were present in the de¬
veloping larva.

His evidence reported in 1931

that this fork is posterior media or the post¬
erior branch of anterior media sounds more log¬
ical to me.
The legs of simuliids may be more or less
uniformly colored or they may be mottled to
varying degrees.

Generally, regardless of the

color of the coxae, trochanters, femora or
tibiae, the fore tarsi are of a dark uniform
color.

The fore tarsi of some species are

expanded and this character has been used by
taxonomists.

The simuliid tarsus consists of

five tarsal segments.

The fourth tarsal segment

is broad, rounded and bilobed apically.

The

fifth tarsal segment is slender and bears the
tarsal claws which may be simple, heeled, or
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heeled and toothed,
claw without a heel.

I have not seen a toothed
The tarsal claws have

been used in classifications but their value
is limited.
empodium

The Panama species possess an

between the tarsal claws.

The em-

podium resembles that of Gulicoides very
closely (Arnaud, 1956).

Basipulvilli occur,

one on either side of the empodium.
The basitarsus of the midleg is generally
armed with heavy spines along its ventral mar¬
gin much in the same manner as is the hind
basitarsus, but lacks the serrated ventral
edge of the latter.
Each tarsal segment, except the fourth and
fifth of each leg, bears an apical pad-like
structure which seems to arise on the lower
border of the socket receiving the basal stem
of the succeeding segment (Pd in Fig.

, pi.

Apparently, from microscopic preparations that
I have studied, the terminal pad-like structure
is appressed to the lower surface of the basal
expanded portion of the next segment and could

).
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serve in giving elastic support to the suc¬
ceeding segment.

In other words, the pad¬

like structure may serve as a flexible
condyle.
The hind basitarsus is often modified
apically into a projection called the calcipala (Ca in fig. 7, pi. X).

The calcipala

is formed by the extension of the apical,
lower, posterior side of the basitarsus. This
extension lies alongside the basal section of
the second tarsal segment.

The size, length

and shape of the calcipala have taxonomic sig¬
nificance.

The ventral edge of the basitarsus

is crowned by a line of spines that give
this edge a distinct saw-like appearance.

The

second tarsal segment often carries an excision
in its upper surface which has been termed the
pedisulcus (Ps in fig. 7, pi. X).

The presence

or absence of the pedisulcus, its location on
the segment as well as its depth have been used
by taxonomists.

The relative length of the hind

basitarsus compared to the hind tibia and to
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the remaining tarsal segments is taxonomiically signiiicant and the genus Gigantodax
can be split off from other simuliids on
these ratios (Dalraat, 1953),
The hairs of the legs may have taxonomic
value in that, in some species, the hairs of
certain segments may be modified into flat¬
tened, scale-like processes (Pd fig. 14, pi.
X).

Also, Edwards (1934) and Smart (1945)

believed the presence or absence of silvery
hairs on the femur and/or tibia to be signif¬
icant .
The shape of the hind basitarsus in cer¬
tain species possesses secondary sexual char¬
acters.

In many of the Panama species the

hi.nd basitarsus of the male is essentially
similar to that of the female; however, in
some the hind basitarsus is greatly expanded
in the male (fig. 166, pi. XIII).

The shape

of the male hind basitarsus cannot be used in
the recognition of groups or segregates as it
varies without regard to phylogenetic affinities.
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The shape of the basitarsus in the female
may provide a corroborating group character,
but the subtle intergrades between shapes
make this character unreliable by itself.
The abdomen frequently offers excellent
diagnostic characters, but these features are
often obscure in distorted dry specimens.
The first abdominal segment is modified into
a markedly ridged structure, dorso-laterally,
and has been called the basal scale.

The

basal scale bears a fringe of long, posteriorly
directed hairs which may, in some species,
reach beyond the fourth and fifth segements
laterally.

The hairs of the basal fringe are

longest laterally and shortest medianly.

A

possible function of the basal fringe may be
the holding of a bubble of air over the abdom¬
inal spiracles while the female is laying her
eggs under water or while the adult, male or
female, is emerging from the pupal skin and
while poppint to the surface of the water in a
stream.

The latter possibility is quite probable
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as I have seen emerging adults with the
abdomen surrounded by a silvery halo sug¬
gestive of the eflect that a bubble of gas
or air might create.

Also, gases held cap¬

tive under the basal fringe would have a
survival value in that they would add to the
i

bouyancy of the emerging adult striving to
reach the air•

The color and length of the

basal fringe may have taxonomic significance.
The coloration of the abdominal segments
is often of taxonomic significance, particularly
in such complexes as the ochraceum group, where
as many as the four basal segments may be
yellow and the remainder black or dark brown.
Some species have the terminal segments shining
while others have these segments dull.

Short

bristly hairs occur frequently on the abdom¬
inal segments and their presence, arrangement
or abundance may be useful taxonoraically.
The terminalia or external genitalia are
extremely important taxonomic features.

The
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external genitalia of the female consist of
two lobes, the oviscapts or ovipositors
(figs. 1-21, pi. XXV and XXVI), on the post¬
erior margin of the eighth sternite which are
directed posteriad towards the anal lobes and
cerci.

The cerci are terminal structures of

distinct shape and size.

The anal lobe lies

between the cercus and the body (figs. 1-21,
PI. XVIII and XIX).

The anal lobe generally

extends below the cercus and its contour and
shape are exceedingly useful taxonomic feature
Internally, the genital fork of the fe¬
male (figs. 1-22, pis. XX-XXIV), provide ex¬
cellent diagnostic characters.

This structure

is attached to the internal lateral wall of
the ninth segment at the extremities of the
side arms and frequently ragged bits of the
ninth segment remain attached to the ends of
the lateral arms of a dissected genital fork.
The projections of the lateral arms may be
blunt and plate-like or mucronate, cone-like
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structures*

The handle of the genital fork

may have its tip narrowly truncate or broadly
expanded*

The space formed between the side

arms above the handle is often significant*
The female terminalia provide excellent
diagnostic characters and most taxonomic work¬
ers have availed themselves of the distinctive
features of these structures.

However, prac¬

tically all workers have misinterpreted the
true structural nature of the oviscapts,
particularly in such groups as ochraceum,
callidum, samboni * and panamense groups.

In

these complexes the oviscapts are comprised of
paired sclerotized plates imbedded in a trans¬
parent or nearly transparent membrane running
along the posterior margin of the eighth sternite (see plates for figures of the oviscapts
of these groups)*
The terminalia of the male are extremely
useful taxonomic structures.

The external

genitalia consist of a pair of side pieces.
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each bearing an apical appendage termed the
clasper (figs. 1-13, pis. XXVII-XXIX).

The

shapes and relative lengths of these struc¬
tures are diagnostic features.

All of the

Panama simuliids possess male claspers bear¬
ing a single terminal or subterminal spine.
Now and then, a specimen may be found in
which two terminal spines are present on one
or both of the claspers and a series of males
of one species must be examined to avoid being
misled by a different form.

It is apparent

that Dalmat (1955) based his descriptions
of the male genitalia of S. pulverulentum. S.
acatenangoensis, and S. samboni on freaks as
none of these species normally possesses two
terminal spines on the claspers.
The adminiculum (figs. 1-13, pis. XXX and
XXXI), is generally distinctive; however, the
differences occurring in this structure between
species of any given group may escape detection
under casual observation.

The adminiculum is

primarily useful as a group or generic character
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The arms of the adminiculum (figs, 1-15,
pi. XXXII), are complex structures lying
ventrad of the adminiculum.

The arm is

generally provided with teeth apically.
The arrangement and size of the teeth is
distinctive for most of the Panama species.
It is possible that these structures possess
group characters but I have not been able to
group the Panama species successfully using
the arms of the adminiculum alone.
A membrane associated with the arms of
the adminiculum bears unusually distinctive
setae which may well prove to be a reliable
specific character.

I would like to be able
%

to study these in closer detail and feport
upon them here but it is not possible as the
dissections with which I am working at this
time were made prior to any knowledge of the
membrane or the potentially important taxon¬
omic setae on it.

The membrane has been noted

on a number of the slide preparations but the
necessary manipulations of the technician
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frequently obliterated, mutilated, or
disassociated the membrane.

Observed setae

on this membrane have ranged from multibranched setae to heavy bodied, long, single
setae •
The pupal characters are most useful as
a group, subgeneric, or generic characters.
Specific differences in the pupal structures
are often subtle and escape detection unless
minutiae are compared in great detail.

The

pupal Respiratory apparatus (respiratory fila¬
ments of authors)

(figs. 1-16, pis. XXXIII-

XXXV) consists of paired structures on the
shoulders of the pupa and are connected to the
area of the pupa under which the mesothoracic
spiracle of the adult develops.

The respira¬

tory apparatus may consist of branching fila¬
ments or thick, wrinkled, horn-like tubes (fig.
16, pi. XXXV).

Although I have been able to

detect specific differences in the respiratory
filaments of closely related forms after dis¬
tinguishing between the species by means of
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other characters, I am unable to make initial
distinctions by means of these structures
alone•
The "cephalic tongue" of the pupa (figs.
1-32, pis. XXXVI-XXXVIII), is a plate-like
sclerite in the dorsum of the pupal head re¬
gion above the antennae of the pharate adult,
its posterior (upper) border lies along the
cross bar of the "T"-shaped suture through
which the adult emerges.

The "cephalic tongue"

of the female is generally short and broad,
while that of the male is long and slender
(see plates for differences between males and
females)•

I am unaware of any reference in the

literature to sexual dimorphism in the simuliid
pupae.

Although other secondary characters

may exist, the "cephalic tongue" is a convenient
structure which permits distinction between the
sexes.

It is particularly useful in corre¬

lated pupa-adult rearing.

Very often the number

of closely packed pupae on a blade of grass or
twig prevents isolated rearings and two or
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in ore pupae will be placed in a rearing tube.
The ?Tcephalic tonguen permits determination
of the correlated pupal exuvium of the male
and of the female in instances where two
adult specimens (male and female of the same
species) emerge in a single vial and deter¬
mination of the correlated exuvia when two
specimens of different species occur in a
single vial.

The "cephalic tongues" of

species of phylogenetic segregates exhibit
considerable similarity.

Trichomes (Tr in

fig. 1, pi. 36) occur on the shoulders and on
the lower, lateral borders of the "cephalic
tongue."

These may exhibit specific differ¬

ences, but their fragile nature makes them
unreliable since they can be easily knocked
off or broken by the current or by handling
prior to examination.
Dalmat (1953) made considerable use of
spines when they occur on the abdominal seg¬
ments of the pupa.
Simuliid larvae possess many excellent
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characters and Stone & Jamnback, 1955,
Vargas, 1954; Vargas & Najera, 1946; Dalmat,
1953; and Wygodzinski, 1951 and 1953, have
treat d them taxonomically#
Stone and Jamnback (1955) present an
excellent discussion of the larval taxonomic
features, taking up the parts of the larva
in great detail.

These authors emphasize

the specilic diagnostic value of head spots
of the frontoclypeus and the threat cleft
oi the epicranial plate.

According to the

same authors, "The shape, size and number of
teeth of the submentum are slightly variable
but nevertheless furnish good generic and
sometimes specific characters.

The degree of

serration of the lateral margins of the sub¬
mentum also is of some value in distinguishing
species ,TT
The larval thorax is usually slightly
broader than the first few abdominal segments.
Stone and Jamnback (1955)

state: "In mature

specimens, the developing pupal respiratory
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organ can be readily seen as a histoblast
just under the epidermis on each side of
the prothorax."

I do not believe that the

histoblasts form on the prothorax.

They

appear to me to lie on the anterior lateral
aspects of the mesothorax, not only because
of their apparent position but also because
the base of the pupal respiratory organ lies
over the mesothoracic spiracle of the pharate
adult.

It does not seem reasonable to me

that this structure should arise as a prothoracic structure, remain a prothoradc
structure in the pupa, to end up a prothoracic
structure lying over an adult mesothoracic
spiracle.

If the thoracic segments of the

larva, pupa, and adult are homologous, then
the histoblast should form on the larval
mesothorax rather than on the prothorax.
The ^-segmented abdomen usually increased
in diameter posteriorly, with segment 7 the
stoutest.

A tri-lobed anal gill, an X-shaped

anal sclerite (anal crosspiece of Stone and
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Jamnback, 1955) and a subanal ring of radi¬
ating rows of hooklets characterize the
posterior end of the simuliid abdomen.

The

tri-lobed anal gill may be simple or with
each lobe compounded.

METHODS, MATERIALS, PROCEDURE AND APPROACH
TO THE TAXONOMIC STUDIES
The present study is based upon simuliid
collections made over a three year period
(July 1953 through June 1956) in the Canal
Zone and Republic of Panama.

Larval, pupal

and adult collections were made throughout the
Canal Zone and Pacific Slope of the Republic
of Panama except the Darien Province.

Adults

were reared in the laboratory from larvae and
pupae.

A total of 615 larval and pupal col¬

lections was taken: 254 within the Canal Zone;
175 from the lowlands of Panama along the
road network; 54 from El Valle, Code Province;
16 from Cerro Azul; 11 from Cerro Campana, and
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105 from Chiriqui Province*
Few collections were taken along the
Atlantic slope of Panama because the area is
inaccessible except by small coastal boats
and dugout cayucos.

On the other hand, the

Pacific Slope is readily accessible through¬
out the year from Chepo, in eastern Panama
to the Costa Rican border*

There is a con¬

siderable gradient in rainfall between the
Caribbean and Pacific drainages, both in total
precipitation and seasonal distribution.
The Pacific Slope has less rainfall than
the Atlantic Slope, and has a relatively sev¬
ere dry season from January through April
during which there is little precipitation.
The sun and nearly constant trade winds
desiccate and sear the vegetation until only
the palms and watered lawns remain green.

The

dry season is less marked on the Caribbean
side of the Isthmus, there being places where
no month has less than four inches of rain.

As

a result, the Atlantic biope is largely a track-
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less tropical rain forest, uninhabited ex¬
cept by small groups of Indians.

The

forest of the Pacific slope, particularly
west of the Canal Zone, is lower and more
scrubby; answering to the "deciduous tropical
forest” of plant ecologists.

Open, grassy

savannahs further characterize the Pacific
Coast.

The principal cural populations live

on the Pacific slope, west of the Canal Zone.
There are numerous streams and rivers through¬
out the Republic of Panama and the Canal Zone.
Many of the smaller streams of the Pacific
slope dry up during the dry season.

During

the wet season there are few intermittent
streams anywhere and torrential rains fre¬
quently convert the streams and smaller
rivers into swollen, raging torrents for brief
periods.
El Volcan, an extinct volcano, is the high¬
est part of the country, reaching an altitude
11,500 feet.

El Valle nestles in the
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crater of another extinct volcano the rim
of which goes up to 3*000 feet.

Cerro Azul

and Cerro Campana attain altitudes of 3,000
feet and 2,500 feet respectively.

Both are

readily accessible from the Canal Zone.
The collection of simuliid specimens
entailed stream collections of larvae and
pupae, light-trap (New Jersey-type Mosquito
Light Trap) collections of adults, horsebaited insect trap collections of adults,
and human-biting station collections of
adult females.

The stream collections of

larvae and pupae were brought into the lab¬
oratory for rearing.
The rearing of adult specimens was ac¬
complished in one of two ways: from isolated
individual pupae or in community tanks.
Shell vials, 2M x itT, were used to rear
adults from isolated pupae.

The vials were

prepared by wadding a 2tf x 2TI gauze pad into
the bottom of each vial.

A piece of moist
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blotting paper was put in next and a pupa
placed upon it.

The mouth of the vial was

closed with a second 2n x 2n gauze pad.
This method was highly successful with as
many as $0 per cent of the pupae producing
adults in a few instances.

Generally, adult

emergence occurred within 3 days or not at
all.
The community tanks were a series of
round 4-quart battery jars placed in individ¬
ual, insect-tight cages.

The water in these

jars was aerated to simulate stream conditions.
The bubbles rising from the aeration stones
not only increased the 02 content of the water
out also created currents which may be more
critical to simuliid larvae than the dissolved
oxygen.

Larvae and pupae were placed in thesd

jars and adults were removed periodically
from the cages until there was no larval ac¬
tivity and no adults were produced.

This

method was very successful but has the dis-
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advantage of preventing positive identifica¬
tion of the exact pupa form from vdiich an
adult emerged.
The shell vials and isolated pupae per¬
mit positive correlation of adult characters
with those of the pupa.

However, it is not

always possible to isolate a single specimen
as pupae are often too numerous on a blade
of grass, dead leaf or twig.

I was unable to

rear a single adult from a pupa that had been
mechanically removed from the substrata.

As

a result two' or more pupae may be placed in a
vial.

This complication very often prevents

identification of exuviae; however, the "ceph¬
alic tongue" was found to exhibit secondary
sexual characters and it is possible to iden¬
tify the respective exuvia of two adults when
sex is the only difference.
Selected adults were dissected and the
dissected parts mounted on microscope slides.
The selection of adults was based upon external
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characters, collection site, and method of
collection.

It was thought that these cri¬

teria would result in an adequate series of
slides of most species and illustrate varia¬
tion.

As it developed, the procedure grad¬

ually demonstrated that specific determinations
cannot be made with certainty using external
characters alone, for distinct species become
separable on microscopic features of dissected
specimens.

Microscope slides became a crit¬

ical requisite to the taxonomic analysis of
the simuliids of Panama.
The following structures were mounted on
microscope slides under one cover slip: the
head structures on the right (antenna, face,
labrum-epipharynx, mandibles, maxilli, hypopharynx and labium) and the body parts on the
left

(second antenna^, one wing,

legs of one

side with tarsal claws removed and flattened

^The second antenna was placed over the body
parts mostly for safe-keeping, since it would
be impossible to preserve an antenna detached
from its head.

-113-

at apex of each leg, and genitalia).

The

neat, precise arrangement of the parts fac¬
ilitates rapid examination of many slides
and the comparison of the same structure on
separate slides.

The latter feature of

carefully prepared microscope slides is well
worth the required time and meticulous
patience.

Otherwise, the subtle differences

between closely reLated species become ob¬
scured in the mind’s eye in the time it takes
to find the same structure on a second poorly
prepared slide.
The technician followed the instructions as
to procedure and materials listed below:
1. Separate head, legs of right side,
fight wing, and terminal segments of abdomen
from specimen.
2. Keat all except wing in 20$ KOH until
soft and clean.
3. Rinse in distilled water in a series
of three stender dishes, the last rinse with a
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drop of 50% HC1 (stock solution made byadding equal parts of distilled water to
concentrated HC1)•

Carry over minimum

amount of water in transfers.

Leave parts

in last rinse for 30 minutes.
4. Place parts in phenol-acid fuchsin
stain in concavity of concave side and
leave in stain for 20 minutes (visual examin¬
ation may indicate longer period}*
5. Transfer stained parts to thin phenolcopal mounting medium on microscope slide,
complete dissections (tarsal claws, mouthparts, and genitalia) and arrange parts.
Place wing in position.
6. Permit copal to dry overnight in
covered petri dish.
7. Cover copal with a thin film of Canada
balsam within 24 to 4# hours, then place slide
in drying oven.
3. Cover slip may be added at any time,
preferably within first week.
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The mutilated carcass was preserved to
permit re-examination.

To avoid confusion,

a number was assigned to the specimen from
a log of dissections.

This number was

scratched into the glass microscope slide
before making dissections, and only one
specimen was worked at a time through step
five above.

With only one slide and one

specimen involved the chances of confusing
dissections with the wrong number were mini¬
mized .
Apparently, the rinsing operation is far
more important than generally appreciated.
Before adopting the water - HC1 rinse pro¬
cedure, specimens were placed directly from
the KOH into phenol-acid fuchsin stain which
was made acid by addition of a few drops of
glacial acetic acid.

This procedure gave

erratic results with very little uniformity
of staining.
The phenol-copal mounting medium is well
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suited for humid tropical conditions since
moisture is no problem as water is a part of
the mixture initially.

The copal is dissolved

in fairly concentrated phenol in water.

The

drying and thickening rate can be regulated
to a great extent by the water content and the
technician can work as long as necessary in
arranging the dissected parts on the slide.
These features make copal superior to every
other mounting medium such as Xylene-Canada
balsam for work in the tropics.

The latter is

extremely sensitive to moisture, requiring a
graduated series of alcohol rinses ending with
an absolute alcohol bath.

The high relative

humidities obtaining in the tropics dilute
absolute alcohol rapidly.

Other permanent

type mounting media dry too rapidly or are
sensitive to moisture.
It was found that distortions produced
by the drying copal could be largely minimized
by placing a thin film of Xylene-Canada balsam

122-

-

over the nearly dry copal within 12 to 24
hours.

Fortunately, the significant struc¬

tures are largely resistant to distortion
or distortions are easily recognized as
such.
The necessity for microscopic dissec¬
tions of mouthparts and genitalia was impressed
upon me by a study of identified specimens
from H. T. Dalmat's Guatemalan collection
kindly sent to me by Dr. Alan Stone, U. S.
National Museum.

All specimens were subjected

to procedures given above and the microscope
slides and correlated mutilated carcasses were
studied in great detail.

Of forty-two dissected

specimens, no fewer than five were found to be
misdetermined or differing significantly from
descriptions and illustrations of Dalmat (1953).
There is a distinct possibility that some
of the confusion of synonymies revolves around
the failure to compare dissections of holotypes rather than of paratypes, syntypes, leco-
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types, neotypes, topotypes or homoeotypes.
Any type series of undissected specimens may
be heterogeneous and only the holotype of
such a series should be dissected and analyzed
else needless confusion may be created by
erroneous synonymies.

The question of S.

rubicundulum Knab, 1914, S. hippovorum Malloch 1914, and of S. virgatum Coquillet, 1902,
may well be a case in point.

Knab described

S. rubioundulum from material collected at
Cordoba, Mexico, Coquillet described S. virgatum
from material collected at Las Vegas, Hot
Springs, New Mexico and Malloch described S.
hippovorum from material taken on Sierra Madre,
Mexico.

Dyar and Shannon (1927) placed both

S. rubicundulum Knab and S. hippovorum Malloch
in the synonymy of S. virgatum Coquillet.

The

figures of the female genitalia (figs. S2 and
#3) are obviously poorly executed and permit no
intelligent determination of what the basic
specimen actually was.

Their figures of the male
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genitalia (figs. 126, 127, and 126) certainly
are not depictions of these structures in S.
virgatum since the clasper is more slender
with a slight bulge in its lateral margin
whereas the clasper of S. virgatum is thick¬
set with marked lateral bulge.

By no stretch

of the imagination can the arras of the adrniniculum illustrated by Dyar and Shannon (1927)
be likened to those of S>. virgatum.

Stone

(194$) places S. hippovorum Malloch, 1914;
S. rubicundulum Knab, 1914; S. virgatum chiapense Hoffman, 1930; S. mathesoni Vargas, 1943,
in the synonymy of S. virgatum Coquillet, 1902,
with apparent good reason.

However, his illus¬

trations of S. virgatum depict accurately my
conception of S. virgatum only and do not
resemble the published illustrations of S.
rubiculdulum. or S. mathesoni.

If Stone (1946)

compared dissections of the holotypes of the
species he synonymizes then there is at least
one new species reported by Vargas (1945, 1946,
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1943) and by Dalmat (1953) as S. rubicundulum, with the name rubicundulum properly synonymized under 5, virp;atum.
The illustrations given by Fairchild
(1940) for S. metaliicum Bellardi, 1359, are
illustrative of the care that must be exercised
in selecting typical specimens.

In this in¬

stance, Fairchild (1940) reports a species
occurring in Panama as S. metaliicum and fig¬
ures the pupal respiratory apparatus, leg, and
mid tarsal claw of the form occurring in Panama
but substitutes the genital fork of a female
specimen collected in British Honduras by
V*r. H. Komp and sent to him.

The genital fork

of the Panama form reported by Fairchild bears
only a superficial resemblance to that of the
British Honduras species and I have seen no
iemale of a metaliicum-like species in Panama
with a fork like it.

Fairchild (1940) presents

unusually faithful reproductions of the struc¬
tures he chooses to illustrate and in every
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instance, except the one above, his slides,
deposited with the Museum of Comparative
Zoology, Harvard University, Cambridge,
Mass., are clearly marked when used as the
basis for drawings.

Among his S. metallicum

slides, there is one labelled Simulium metal¬
licum Bell., Silk Grass Forest Res. Br. Hon¬
duras, ±11-9-40, W. H. Komp, Coll., the genital
fork of which is identical to his illustration
of £3. metal 1 icum.

Actually the latter speci¬

men in my interpretation is not only different
from Fairchildfs S. metallicum but new to
science.

I cannot imagine clearer evidence

of the obtuse, subtle, often transient, fre¬
quently maddening, always defiant differences
that distinguish closely related species among
the Simuliidae.
The literature abounds with dissonant
data reported as applyingto particular named
species, often so discordant are published
facts that one can hardly believe that a species
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can vary so widely*

For example, Jennings,

1909, described S. samboni from Empire,
Canal Zone, reporting that it was not known
to bite man.

Fairchild (1940) did not ob¬

serve S. samboni to bite man.

During the

three years that I studied the simuliids in
Panama, I did not encounter a single specimen
of S. samboni in human-biting station collec¬
tions.

Yet Vargas (1942) reports S. samboni

biting man in the onchocerciasis zone of
Mexico.
Metcalf (1932) calls attention to the ap¬
parent schizophrenic biting behaviour of S.
venustum and Prosimulium hirtipes in North
America according to various authors.
I could continue to cite examples of con¬
fusing data or characteristics reported for
named species, but to no lasting purpose and
at the risk of belaboring a point.

In any

case, the foregoing instances of apparent tax¬
onomic confusion demonstrate the need for
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intensive, meticulous study of the Simuliidae.
My experience with the Guatemalan material,
two visits to the U. S. National Museum to
compare my material with types, and two
visits to the Museum of Comparative Zoology
convinced me that complete microscopic
dissections were absolutely necessary to a
taxonomic study of the Simuliidae.
The frightening confusion and admitted
taxonomic difficulties of working with simuliids strike at the roots of taxonomy, challeng¬
ing the philosophical basis for the science.
On the one hand we have a family that osten¬
sibly is comprised of but a few genera, rela¬
tively few species, and on the other we find
startlingly little agreement between systematists or between the bionomics or habits re¬
ported for a species by separate authors.
approach to the problem developed in the
following sequence and much as I would like
to change some of the order from my present

My
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vantage point,

I cannot at this late date.

As I became more aware of the enormity
of the task I had originally set for myself,
namely:

The Simuliidae of Panama, their

Biology, Ecology, Seasonal and Geographic
Distribution, Biting Habits and their Control,
I progressively restricted myself to taxonomic
analyses of my material,

continuing to accumu¬

late data on the other phases but withholding
analyses of the data or of making specific
correlations until I had completed the first
necessary step of recognizing the separate
species.

Hence, the emphasis on dissections

and microscope slide preparations.

I studied

the gross external features of specimen after
specimen, and then studied a great detail the
dissections of selected specimens.

It soon

became apparent that some of the so-called
species were actually groups of species with
the description of the spedies actually being
generic, in that the specific characters had
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not been described and any one species of the
group met the criteria of the complex quite
well •
During this period I looked over in
excess of 75,000 adult simuliid specimens
from the Panama area, studied in fair detail
perhaps 15,000 and studied and restudied over
1200 specimens in minute detail.

Each species

group was readily distinguishable from the
others but eadh species group did not answer
to the same key.

At least,

one cannot distin¬

guish the simuliid species of the various
groups in the Panama fauna on the basis of
just wing characters, the mouth parts, male
terminalia or female genitalia alone,
Tb avoid sacrificing the entire specimen
to dissection, every carcass was preserved
to permit re-examination of all possible
significant differences.

Thus, most of the

new species here described have fairly ex¬
tensive descriptions of adult external features
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except for the coloration of the eyes, face,
antennae, mouthparts, and terminal abdominal
segeiwents which parts were necessarily sac¬
rificed in making dissections.

In the future,

no specimen will be dissected without at
least a cryptic description of the entire
specimen, including these structures before
dissection, as accidents happen and even the
mutilated carcass can be lost.

Some authors

have failed to take any of these precautions
and have described new species from limited
dissected parts:

i.e., Dalmat

(1951, 1953).

In the preparation of illustrations of
species reported here, I used a Bioscope to
project the dissected structures mounted on
microscope slides which I outlined lightly
in pencil and located all visible features.
The bioscope was set upon a wooden frame,
40 inches high, to increasd the magnification
of the projected image.

Three objective lenses

were used and the same structure of different
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specimens was drawn to the same scale.
The ink drawings were accomplished with
frequent reference to the specimen under the
compound phase miroscope or the dissecting
scope.

In most instances only one specimen

was used as the basis for the illustration
and description.

Wherever two or more

specimens were involved in either the il¬
lustration or description of a species,

I

have made appropriate clarifying remarks.
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TAXONOMIC STUDIES OF SIMULIIDS OF THE CANAL
ZONE AND THE REPUBLIC OF PANAMA
The simuliids reported upon here fall
within fairly well-defined groups, some already
distinguished by a scientific name.

Where

no generic or subgeneric name applies to a
group, I have labeled the complex with the
name of the one of the included species.

The

keys are devised to cope with the known re¬
stricted fauna of Panama and cannot be applied
reasonably to a larger fauna.
Key to the Genera or Groups of Simuliidae
1.

Mesonotal coloration yellow, orange to
tan; with or without stripes or patterns
on the mesonotum . Psilopelmia
Mesonotal coloration blackish or brown¬
ish; with or without stripes or patterns
on the mesonotum .

2.

2

Buccopharyngeal apparatus of female with
toothed median space

.

3
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Buccopharyngeal apparatus with median
space generally smooth, nearly hyaline
.
3.

5

Median space of the buccopharyngeal ap¬
paratus with a central mound of teeth
(fig. 13, pi. V). .•• inaequalis-group
Median space of buccopharyngeal apparatus
not as above .

4.

4

Median space with long, lateral, toothed
peaks separated by a toothed central con¬
cavity (fig. 11, pi. V)
.

.

quadrivittatum-group

Median space otherwise .
5*

Lanea

Tarsal claws simple, untoothed..Notolepria
Tarsal claws toothed . 6

6.

Lateral arms of female genital fork with
prominent cone-shaped projections . 7
Lateral arms of genital fork generally
without cone-shaped projection, usually
each arm with a ,Tdouble-waven formation
(figs. 14-19, pis. XXII & XXIII); male
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clasper with prominent basal projection
(figs. 11-15, pi. XXVIII)..metallicum-group
7*

Female with massive anal lobes extending
well below cerci, male clasper large,
heavy bodied, usually with lateral mar¬
gin sinuous; pupae with multi-branched
respiratory organs . Hemicnetha
Female with narrow anal lobes extending
very little below cerci; male clasper long,
slender, at least four times as long as
wide; pupae with thick, horn-like respir¬
atory prgans of few branches (fig. 16,
pi. XXXV)

. Hearlea

Psilopelmia

Enderlein, 1934

The type species, Psilopelmia rufidorsum
End., 1934, has been placed in synonymy with
Psilopelmia escomeli (Roubaud), 1909,

(as

Simulium (P.) escomeli) by Vargas & Najera
(1953a), making the latter species the type
of the genus.

The species of this genus oc¬

curring in Panama are characterized by their
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yellow, orange or tan mesonotal coloration,
the pupae of which have ^-branched respir¬
atory organs, except P. panamense which has
20 branches*

The basal section of radius

is generally setose, although callidum-like
species may have this section bare.
All of the groups and species of the
genus Psilopelmia. occurring in Panama are
discussed on the following pages except P*
samboni (Jennings)*

The latter species was

described by Jennings from Empire, Canal
Zone, and redescribed and figured by Fairchild
(1940)*

The type of P. samboni compares very

well with the descriptions and slide prepara¬
tions of Fairchild and I believe the latter
author reported the species correctly.

I have

many specimens that answer perfectly to the
reported and illustrated characters.

However,

I have many specmens that, though resembling
P. samboni, differ in such a manner that I be¬
lieve it prudent to leave the complex for further
study.

Some specimens, reared from apparently
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typical P. samboni pupae, possess toothed tar¬
sal claws which are lacking in JenningTs
species.

Other specimens vary in the number

of black pigmented spots seen on the dorsal
surface of the abdomen, a feature that was
noted by Fairchild (1940).

The macrotrichia-

tion of the anterior wing veins varies, as do
characters found in the mouthparts and geni¬
talia.

The differences detected in the group

thus far do not permit evaluation and I cannot
distinguish the specific characters of P. sam¬
boni from variation.

Further study is needed

of the samboni-complex.
Key to Species or Groups of Psilopelmia Occurring
In Panama
1.

Basal section of radius setose; pupal organ
^-branched, of type in fig. 1, pi. XXXIII
.

Basal section of radius generally bare;
pupal respiratory organ ^-branched, with
outer

branch markedly thicker and longer

2
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than others (fig. 6, pi. XXXIII)

..

.jcallidura-group
2.

Tarsal claws toothless

.samboni-complex

Tarsal claws toothed . 3
3.

Mesonotum with 4 distinct longitudinal
silvery stripes; abdomen dusky, lighter
basally; legs largely yellow; pupal
respiratory apparatus comprised of 20
filament s ..panamense
Mesonotum generally with incomplete, or
indistinct, silvery stripes; abdomen with
basal segments yellow, terminal segments
black; paratergite always darkly pigmented,
velvety brown to black; legs generally
darkly pigmented .... ochraceum-group
Ochraceum group
This group is generally most easily recog¬

nized by the velvety brown to black parater¬
gite and yellow and black abdomen.

The basal

section of radius is setose; legs are generally
darkly pigmented (brown to black); tarsal claws
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strongly toothed; buccopharyngeal apparatus
with lateral mounds of teeth in the median
space;

oviscapts of female weakly developed

consisting of small,

sclerotized areas in a

delicate membrane on the posterior edge of the
3th sternite; anal lobes project well below
cerci; genital fork generally with flattened,
plate-like projections on the lateral arms;
male claspers conical with a single terminal
spine.

All of the species in this group have

^-branched pupal respiratory filaments.

Rep¬

resentatives of this group were taken along
the Pacific littoral of Panama and from ele¬
vations up to 7,500 feet above sea level.

None

of the.species was taken in human-bait station
collections.

None of the species reported here

is Psilopelmia ochraceum (Walker).

Psilopelmia species #1
Both the male and the female of this spe¬
cies were dissected before it was realized
that they represented a new species.

The
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following descriptions are based upon the
remains of the dissected specimens, pre¬
served as dry specimens #00496 and 00534,
and microscope slides of the same numbers.
FEMALE:

Head.

Dichoptic eyes.

Frons,

clypeus and fronto-ocular angles as in fig.
1, pi. I.

Antennae

(fig. 1, pi. II), 11-

segrnented;

scape, pedicel and most of 3rd

segment lighter colored than remaining seg¬
ments.

Microscope slide preparation of the

mouthparts indicates that these are probably
quite dark in coloration in living, dry or
alcoholic specimens.

The sensory organ

(fig. 1, pi. Ill), occupies a little more than
half of the third palpal segment.

Mandibular

teeth interrupted on upper surface to tip where
apical tooth curves away from the blank space.
Buccopharyngeal apparatus heavily sclerotized
(fig. 1, pi. I); median space concave, toothed;
sharper teeth laterally,

smaller, blunt teeth

medianly and in area below concavity.
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Thorax>

Postnotum tan, saoulders with

l°ng, yellowish hairs,
Kesonotum light orange-brown, a few
dark decumbent hairs can be seen on the notum
of the specimen and probably these occur over
the notum in typical manner.

Some hairs with

yellow to golden glint under some light condi¬
tions,

Clump of yellow hairs on lateral mar¬

gin anterior to the wing base,

i can see no

evidence of nacreous markings on the notum.
Scutellum lighter than mesonotum, with
long, black erect hairs along postero-lateral
margin.
Postnotum deep velvety brown to black
appears to be nacreous at base under some light
conditions, apparently devoid of hairs.
j^ing (fig. 1, pi. VII).

Sc with three

rather widely spaced setae on its upper surface
near base, and setae on its under surface ex¬
cept for apical third which is bare.

Stem vein

hairy; basal section of radius setose, as is
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with spiniform setae commencing on R-^ a
short distance from its base.

^2/3

single row of setae along its entire length
except for short basal section.

Cu^ nearly

straight; cu2 sinuous; An^ appears to join
Cu2 a short distance from wing margin.
Halteres, base blackish; stem yellowing
to pale yellow knob; short hairs occur on
stem.
Paratergite deeply pigmented, blackish.
Pleura brown to black venter; anepisternum
and katepisternum black.
sparse, black.

Mesepimeral tuft

Post spiracular bristles long,

yellowish.
Legs:

The coloration of the legs of very

nearly the same pattern and intensiry as shown
in figs. 1-7, pi. X.
black.

Leg I appears to be all

Leg II: coxa and trochanter brown; femur

and tibia darker brown; first tarsal segment
with apical third brown, rest yellow; 2ndtat?sal
segement yellow basally, rest brown as are re¬
maining tarsi.

Leg III: coxa, trochanter black;
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feinur with black base and apex remainder
brown; tibia dark brown; basitarsus with
apical third black, remainder of segment
whitish; tarsi brtywn.

Tarsal claws as in figs.

1-3, pl* X; small sub-basal tooth curved basad; basal heel broad, rounded.

Calcipala and

pedisulcus (fig. 7, pi. X), well developed.
Abdomen:

First three segements bright

yellow, remainder black of deep brown; basal
fringe sparse, yellowish.

Cercus and anal

lobe as in fig. 1, pi. XVIII; cercus rounded
apically; anal lobe angulate ventrally and
with protrusion below cercus.

Genital fork

(fig. 1, pi. XX) with subquadrate space formed
between lateral arms; lateral projections
broad, plate-like.

Oviscapts (fig. 1, pi. XXV)

consist of two sclerotized plates imbedded in
a hyaline membrane.
MALE.

Head:

Eyes holoptic.

microscopic

preparations of mouthparts in balsam indicate
these structures are probably quite dark in
the living, dry or alcoholic specimen.
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Thorax.

^esonotum bright orange-brown,

with no apparent nacreous patterns; dark appressed hairs with some appearing yellow or
golden under certain light conditions.
Scutelium dightly lighter than mesonotum;
long dark hairs on postero-lateral margin
(longest laterally) as in female.
Postnotum black apparently devoid of
hairs.
Wing.

Essentially as in female except

there are fewer setae on Sc and on the basal
section of radius.
Halteres with stem and base black, knob
yellow;

stem with hairs along ventral surface,

some appear to be yellowish.
Paratergite deep black.
Pleura black.
black hairs.

Mesepimeral tuft of sparse

Post spiracular bristles may or

may not be present as mycelial growths obscure
the metaspiracular area.
Legs with coloration as in female, darker
if anything and hind basitarsus tan basally
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instead of whitish as in female.
Abdomen:

Portion of first segment bear¬

ing fringe black as is the ample fringe. Dis¬
tortion of the necessarily mutilated speci¬
men prevents accurate examination of the re¬
mainder of the abdomen.

The posterior portion

of segement I appears to be yellow as does
segements II and III.

Remainder of abdomen is

missing except for a fragment of tergite IV
which is deep black which may mean that the
remaining segements are black or dark brown.
Terminalia:

Longest dimension of side

piece exceeds length of clasper (fig. 1, pi.
XXVII); clasper with single terminal spine.
Adminiculum (fig. 1, pi. XXX) distinctive,
covered apically with numerous recurved hairs;
surface wrinkled or folded; two large, clear,
mirror-like areas in base.

Arms of the adminic

ulum with three larger, prominent, tooth-like
processes (fig. 1, pi. XXXII).
PUPA.

Respiratory apparatus (Fig. 1, pi.
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XXXIII) ^-branched with bifurcations typical
of the onchoceum group*
Pupae of holotype and allotype taken on
trailing blades of grass in a stream running
under the main highway to Ghepo, R* de P.,
7 miles from intersection with Tocumen Road,
Panama Province, R. de P.,
tion

77CXXVII.

3

June 1934, collec¬

Cocoon of wall-pocket type.

Holotype female partly mounted on slide #00496
(pupal exuvium, wing, legs, tarsal claws, geni¬
talia, antennae, face, labrum, mandibles, max¬
illae, hypopharynx, and labium) and mutilated
carcass preserved as dry specimen with same
number.

Allotype male similarly mounted on

slide #00534 and mutilated carcass preserved with
same number.
Paratype female taken as pupa in stream
2.3

miles from Ghepo towards Panama City, Pan¬

ama Province, Republic de Panama, 26 September
1955; preserved on slide #00243.
Discussion:

The female of this species

differs from that of Species

#2

by lacking silvery

-147-

markings oi the mesonotum, having the postnotum deep velvety brown to black, post spiracular bristles long and yellowish, first
three abdominal segments bright yellow.

The

male difiers Irom Species ff2 by lacking silvery
nacreous mesonotal markings and having the
postnotum black.

The female differs from

Species ^3 in lacking the dorsal nacreous
stripes oi the meso notum, by having the post¬
notum black and not concolorous with the scut?e±Ium.

It is distinguishable from Species

7^4

as the latter has dorsal nacreous markings on
the mesonotum.

Species ^4 has the four basal

segments of the abdomen yellowish while this
species has only the first three yellow.

The

male of Species #1 is very similar to that
oi Species #4 on gross external features but
is readily separated on comparison of dissected
genitalia.

The yellowish pinstripes of the

female mesonotum of Species ff5 distinguish it
from Species ffl as well as the subquadrate
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yeliowish prescuteliar area, tan postnotura
and the yellow basal four segeruents of the
abdomen•
The definite dorso-lateral silvery pruinose stripes extending from the anterior margin
of the mesonoturn almost to the scutellum of
the female of P. panamense (Fairchild) sep¬
arate it from Species $1.

The paratergite of

P. panamense is not as darkly pigmented as
are the paratergites of the ochraceum-group
proper.

The golden to brassy hairs on the

mesonoturn of the mles of P.panamense distinguish
it from all ochraceum-like males.
The ochraceum-like spedies are distinguished
from the callidum-like group by the darkly pig¬
mented, velvety brown to black paratergite which
is not as deeply pigmented although noticeably
browned in the latter group.
species of the ochraceum

The separate

group are readily sep¬

arated on examination of dissected mouthparts
and genetalia.

(See Plates for comparison of
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of these structures).

They are also readily

distinguished from P. panamense and callidumlike species on genitalic and mouthparts char¬
acters.

None of the ochraceum-like species re¬

ported here resembles published illustrations
of microscopic detail of dissected mouthparts
and genitalia except in a generic sense.

Accord

ingly, I consider tham all to be new species
although microscopic examination of species of
this group in other areas may prove eventually
that one or all may already have been described.
Psilopelmia Species #2
FEMALE.

Head.

Eyes dichoptic.

ocular angle broad and shallow.

Fronto-

Antennae, 11-

segmented, slightly tapering to rather blunt
terminal segment (fig. 3, pi. II).

Frons with
-

i

sides divergent to upper eye angles (fig. 2,
pi. I).

Clypeus subquadrate, strongly convex.

Vertex, frons, and clypeus concolorous in
microscopic aspect.

Length of labrum less than
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that of clypeus.

Sensory organ occupies 2/3

of the 3rd maxillary segment (fig. 2, pi.Ill),
Buccupharyngeal apparatus heavily sclerotized,
median space with two lateral peaks of long
teeth separated by a concave pace occupied
by many blunt, small teeth (fig. 2, pi. V).
Thornx.

Postnotum blackish tan; each

shoulder with bristly black hairs.
Mesonotum dull orange-brown; doreo-lateral
nacreous stripes are discernible on the alcoholic
specimen.

The nacreous stripes arise at the

anterior margin of the mesonotum and extend
nearly halfway over notum, taperiug slightly
posteriad.

The median space separating the

dorso-lateral nacreous stripes is broad.

Dark

(blackish) decumbent hairs occur over the entire
notum and are arranged typically; under certain
incidence of light decumbent hairs have a yellow
to golden glint.
Scutellum tan; long black, upright hairs
along latero-posterior margin, longer ventrally,

-151-

shorter medianly.
Postnotum concolorous with scutellum
with nacreous sheen basally, almost devoid
of hairs.
iVinr.s.

(fig. 2, pi. VII).

Sc with

several hairlike setae on the upper surface
basally and along a little more than 3/4 its
length on the undersurface.
black.

Stem vein hairy,

Basal section of radius setose (stag¬

gered double row); the setae of the basal
section extend out over most of the free length
of R^.

R-^ with spiniform setae beginning about

halfway of free length and continuing to the
end of R-^ short of the end of Costa.

R2/3

with single row of hair-like setae on its under
surface along its entire length except for
short, bare, basal section.

Cu^ straight;

Cu^ sinuous, An^ nearly straight, bending to¬
wards Cu2 apically but fading out short of
Cu2.
Halteres.

Base blackish brown, stem
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yellowing to pale yellow knob, stem with row
of short hairs along ventral surface.
Paratergite deep brown.
Pleura. Brown.

Anepisternum and katepi-

sternum deep brown, almost black.
tuft of sparse black hairs.

Mesepimeral

Postspiracular

bristles black.
Legs.

All legs dark, ranging from brown

to black tarsi.

General coloration of legs

agrees well with microscopic pigmentation shown
in figs. $-14, pi. X.

Tarsal claws with strong

sub-basal tooth and prominent heel.

Calcipala

and pedisulcus well developed (fig. 14, pi. X).
Abdomen.

Segment I tan; sparse basal

fringe of pale hairs.

Segment II yellowish

tan, remainder of segments brown to blackish
rown.
XVIII.

Cercus and anal lobe as in fig. 2, pi.
Genital fork as in fig. 2, pi. XX;

lateral projections broad, plate-like.

Ovi-

scapts as in fig. 2, pi. XXV.
MALE.

Eyes holoptic.

Antennae (fig. 4,
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pl. II) with scape and pedicel bearing ring
of apical hairs; third segement elongate.
Postnotum tan, shoulders with dark
hairs, some appear yellow under certain
light conditions.
Mesonotum orange brown with 2 anterior,
dorso-lateral nacreous, triangular, spots.
Vestiture of hairs as in female.
as in female.

Scutellum

Postnotum concolorous with

scutellum; apparently devoid of hairs.
Wings. Sc with several hair-like setae
on upper surface on basal section, similar
setae on under surface for little more than
half its length.

Stem vein hairy.

section of radius setose.

Basal

R]_ with hair-like

setae along most of its length, spiniform
setae commence a short way from base.

^2/3

with hair-like setae on its under surface in
a single row.
Halteres.

As in female except bulb

appears to be whiter.
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Paratergite deep brown in color.
Pleura brown to dark brown, membranous
area light in coloration.

Ler;s with coloration essentially as in
female•
Abdomen with first four segments yellow¬
ish, remainder blackish brown.

Side piece and

clasper as in fig. 2, pi. XXVII.

Longest

dimension of side piece exceeds length of
clasper; clasper with single terminal spine.
Adminiculum as in fig. 2, pi. XXX.

Arms of

the adminiculum with four large teeth (fig. 2,
pi. XXXII).
PUPA.

Respiratory apparatus (fig. 2,

pi. XXXIII) consisting of $ branches with
bifurcations typical of the ochraceum g;roup.
The cephalic tongues of the two sexes are
outlined in figs. 3 and 4, pi. XXXVI.
Holotype female, allotype male, paratypes
bred from grass collected from the stream just
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balow the outlet to Goofy Lake, near the sum¬
mit of Cerro Azul, Panama Province, Republic
de Panama, 1 Sept. 1955, collection ^CCXXXVI.
Larvae and pupae of this species were collected
in the type locality from late 1954 through
April 1956, apparently preferring to attach
to water vegetation, trailing grasses and dead
leaves and twi. s.

No pupae of this species

were found on rocks.

Although many collections

of larvae and pupae were made at times when
adults must have been active in the area, this
sDecies was not observed to bite man.
▲

Diseussion:

This species is separable

from Species jfl as already noted.

The female

differs from that of Species #3 by having the
basal abdominal segments dusky rather than
bright yellow, which also separates it from
Species #4.

The male differs from that of

Species #4 in having definite dorso-lateral
nacreous spots on the mesonotum.

The dirty

yellow to yellowish tan coloration of the first
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two abdominal segements distinguish this
species readily from Species #5*
Psilopelmia Species #3
FEMALE.

Head.

The coloration of the

head of this species, known only from the type
specimen, cannot be described at this time
as the head was sacrificed in dissecting out
the face and inouthparts.
sides (fig. 3, pi. X) .

Frons with divergent
Clypeus subquadrate,

concolorous with frons in microscopic prep¬
aration.

Vertex, frons, and clypeus with

scattered bristles.
in fig. 3, pl I.

Fronto-ocular angle as

Antennae (fig. 5, pi. II)

11-segmented; scape, pedicel and basal por¬
tion of the third segment lightly pigmented in
the microscopic preparation, remainder of the
segments darkly pigmented.

Mandibular teeth

continuous around tip; three extremely small ob
scure teeth occur in space normally blank in
this group.

Sensory organ (fig. 3, pl. Ill)

occupies less than half of the third palpal
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segment.

Buccopharyngeal apparatus (fig. 3,

pi. V) with well sclerotized cornuaej median
space with two lateral peaks of long snarp
teeth separated by a concavity in which there
are sialler, blunter teeth.
Thorax.

Post-pronotal shoulders light

brown with lighter hairs.

Prothoracic pleura

nacreous.
mesonotum orange brown with black decum¬
bent hairs in typical arrangement over dorsurn.
Lateral margins yellowed.

Two anterior,

dorso-lateral, nacreous stripes visible under
certain incidence of light.

These stripes arise

at the anterior margin, one on each side of
the midline (separated by about a third of the
width of the notum) and run posteriorly approx¬
imately one—third the distance to the posterior
margin.
Scutellum lighter than mesonotum; with long
black erect hairs on its latero-posterior marin, some lighter, yellowish hairs intermixed.
Postnotum concolorous with mesonotum.
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Wings.

(fig. 3, pi. VII).

Sc setose on

lower surface for little more than basal half,
three setae on upper surface near base.
vein hairy.

Stem

Basal section of radius setose;

a single staggered line of setae on its upper
surface.

with spiniform setae as well as

hair-like ones in single line.

^2/3 with

hair-like setae in single line on under surface
except for short basal section.
straight Cu2 sinuous.

Cu]_ nearly

An-^ straight for most

of its length bending apically towards Cu2 and
may join Cu2 short of the wing margin.
Halteres.

Base brownish, stem light,

knob yellow.
Paratergite a deep brown color.
Pleura.

Light brown to deep brown anepi-

sternum and katepisternum.

Mesepimeral tuft

a clump of black hairs; post spiracular bristles
black, rather long.
Legs.

Unprocessed legs all dark with heav¬

ier pigmented areas of processed legs (figs. 15-21
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pl• X) discernible.

Basitarsus noticeably

tapered apically beyond basal fourth.

Cal-

cipala and pedisulcus well developed (fig. 21,
pi. X).

Tarsal claws with sub-basal tooth

and prominent heel (figs. 15-16, pi. X).
Abdomen.

Segments I, II, and III yellow

(IV appears to be yellow but distortion of the
abdomen may be responsible); terminal seg¬
ments dark brown or black.

Basal scales of

light; straw-colored hairs.
Terminalia.

Anal lobe and cercus as in

fig* 3, pi# XVIII; anal lobe weakly pigmented
in microscopic preparation.
fig# 3, pl. XXV.

Oviscapts as in

Genital fork as in fig. 3,

pi. XX.
PUPA.

Pupal respiratory apparatus as

in fig# 3> pl# XXXIII.

Cephalic tongue of

female as in fig. 5, pl. XXXVI.
Holotppe female bred from pupa taken
from trailing vegetation in a stream between
Redman Naval Station and Road K-10, Canal Zone,

27 Oct. 1954#

Holotype female partly mounted on micro¬
scope slide #00730 and mutilated carcass with
same number.
Discussion:

This species separates from

Species #1 and #2 as already noted.

The female

differs from that of Species #4 as the latter
has the four basal segments of the abdomen
yellowish.

The black postnotum of this spe¬

cies distinguishes it from Species #5 which
has the postnotum tan.

Microscopic differences

can be seen by comparing referenced figures of
this species with others of the ochraceum group.
Psilopelmia Species #4
FEMALE.
brown.

Head.

Eyes dichoptic, dark

Vertex, frons and clypeus silvery

pollinose with black bristles scattered over
their surfaces.
(fig. 4, pi. I).

Frons with sides divergent
Antennae 11-segmented; scape,

pedicel and basal portion of segment 3 light
brown, remaining segments deep brown to black
with whitish pubescence (fig. 6, pi. II).
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Fronto-ocular angle as in fig. 4, pi. I.
houthparts dark brown to black,
teeth typical of the ochraceum

tendibular
group.

Sen¬

sory organ (fig. 4, pi. Ill) occupies threefourths of the third palpal segment.

Bucco¬

pharyngeal apparatus (fig. 4, pi. V) with
cornuae heavily sclerotized; median space
moderately sclerotized, with a central con¬
cavity bordered by lateral clumps of long
teeth.
Thorax.

Postpronotal shoulders tan with

dark hairs on shoulders.
lateral margins yellowish.

Mesonotum tan,
Scattered black,

appressed hairs over notum with infrquent
yellow hairs.

Under certain incidence of

light, two anterior, dorso-lateral nacreous
spots become visible.

These spots do not ap¬

pear to reach the anterior margin and each
tapers posteriad ending at a point approximately
one-third the distance to the posterior margin.
No other distinctive markings or designs occur.
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Scutellum concolorous with the mesonotum
(lighter if anything) with long black upright
bristles along its latero-posterior border.
Postnotum with lateral and anterior
darkening, the anterior portion with nacreous
sheen under certain incidence of light;
devoid of hairs.
vfing (fig. 4, pi. VII).

3c with three

widely spaced setae on upper surface of basal
portion; a single row of setae on its under
surface except bare apical fourth.
vein hairy.

Stem

Basal section of radius setose.

R]_ with spiniform setae among the hairlike
setae on the apical half of its free length
and continuing the length of R]_.

&2/3 wit*1

a staggered single row of hair-like setae on
its under surface its entire length except
for exceedingly short bare basal section.
nearly straight.

CU2 sinuous.

An-^ bending

toward Cu2 apically but fading out before
joining C^.

Cu^
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Halteres with base brown, stem dark
basally, yellowing apically to yellow knob.
Paratergite ranging in color from tan
on the upper areas to deep brown to black
ventrally; thinly silvery poliinose.

Mes-

epimeral tuft a sparse clump of dark hairs.
Legs.

Mostly dark in coloration.

I:

Coxa and trochanger yellow-black; femur
blackish yellow, with basal and apical black
areas, tibia as femur but darker; tarsi black.
II: Coxa black; trochanter yellow-black; femur
blackish yellow; tibia much darker than femur;
tarsi black.

Ill: Coxa black; trochanter

blackish yellow; femur blackish yellow with
basal and apical black areas; tibia darker than
femur; basitarsus blackish yellow as is basal
half of second tarsal segment, remainder of
tarsus black.

Calcipala over-reaching the

pedisulcus, both well developed.
black hairs.

All legs with

The pigmentation of the legs af¬

ter processing and mounting in Canada balsam is
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shown in figs* 22-27, pi. X, as are the mid
and aind tarsal claws.

The tarsal claws

bear a sub-basal (nearly median) tooth and
the heel is prominent*
Abdomen*

Segment I yellow with fringe

of yellow hairs which are not as long as in
most simuliids.

Due to the shriveled con¬

dition of the abdomen, prior to removing the

»

terminal segments, the abdominal segmentation
was obscure, but it appears likely that
segments II,

III, and IV range from yellow

on II to dirty yellow on IV.
segments shiny brown to black*

Remainder of
Anal lobe

and cercus as in fig. 4, pi. XVIII; anal
lobe weakly pigmented over most of its surface
particularly ventrally.

Genital fork (fig.

4, pi. XX) with the lateral arms forming a
rounded space between; lateral projections
rather small, plate-like, broadly rounded
structures.

Oviscaps as in fig. 4, 'pi* XXV.
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MALE •

Head.

Eyes holoptic; upper eye

brown, lower dye dark brown.

Clypeus black

with silvery pollinosity, with regularly arranged
black bristles which also extend over vertex
along the line of union of the two eyes.
parts dark, appear black.

Mouth-

Antennae all black

(fig. 7, pi. II).
Thorax.

Pronotum very dark with black

clump of hairs on each shoulder.
Mesonotum yellowish orange with appressed
black hairs occurring more or less uniformly
over its surface.

No evidence of a design or

marking on the notum except for a slight
sheen along the lateral borders.

The black

hairs on the posterior portion of the meso¬
notum are directed forwards, those along the
lateral margins upwards, the remainder back¬
ward.
Scutellum concolorous with mesonotum
(lighter if anything) with faint nacreous sheen
under some light conditions; typical long,
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black, erect hairs on its latero-posterior
border.
Postnotum brown with slight nacreous
sheen basally under certain light conditions.
Wing.

Essentially as in the female ex¬

cept for Sc which has only a few hair-like
setae on its under surface basally besides the
three setae on its upper surface basally.
Similarly setae of other veins are fewer in
number than in the female but not as drastic¬
ally reduced as in Sc.
Halteres.

Base and stem brown; stem

with lighter hairs; knob yellow.
Paratergite a velvety black, long, narrow
triangle, its apex anteriad.
Pleura.

Maroon brown, deepening to black

ventrally and with metallic sheen under certain
incidence of light.
female.

Post spiracular bristles present.

Legs.
lows:

Mesepimeral tuft as in

All blackish, deep black as fol¬

coxae, trochanters and tarsi; other seg-
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ments with deep black areas.

Pigmentation

of the male legs in the microscope slide
preparation very similar to that of the fe¬
male .
Abdomen.

All black; basal fringe with

long and short black hairs, longest occur
laterally; nacreous spots on pleural aspect
of segments VI and VII.

Clasper little more

than half the length of the longest dimension
of the side piece (fig. 3, pi. XXVII).

The

clasper bears a single terminal spine.

Ad-

miniculura as in fig. 3, pi. XXX.

Adminicular

arms as in fig. 3, pi. XXXII.
PUPA.

Pupal respiratory apparatus as

in fig. 4, pi. XXXIII; 6-branched.

Cephalic

tongues of male and female pupae as in figs.
6 Sc 7, pi. XXXVI, respectively.

Trichomes

(Tr) occurring on the lateral basal border of
the male cephalic tongue are pictured in fig.
7, pi. XXXVI.
Holotype female, allotype male and paratype
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bred from trailing grass from the Rio
Chiriqui (as it runs under the highway to the
Costa Rican border), Chiriqui Province, Re¬
public de Panama, 22 May 1954(Fleming, collec¬
tor).

Holotype female partly mounted in

Canada balsam on microscop slide $00934, dry
remains of dissected carcass preserved with
the same number.

Allotype male partly

mounted in Canada balsam on slide $00931, dry
remains preserved with same number.
Discussion:

This species separates

from Species $1, #2, and $3 as already noted.
The male of the species differs from that of
Species $5 in having the abdomen all black.
The mesonotum of the female of Species $4 is
tan while that of Species $5 is orange.
Psilopelmia Species $5
Simulium ochraceum Fairchild, 1940, Ann.
Ent. Soc. Amer. 33*706-703 (female, male,
pupa)
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FEMALE •
brown.

Head.

Eyes dichoptic, dark

Antennae (fig. 3, pi. n), first

three segments sooty yellow fcan), remainder
black to apex; tapering from third.
and clypeus black-silvery pollinose.

Frons
Kouth-

parts black.

Occipital region black with

black hairs.

Frons and fronto ocular angle as

in fig. 5, pi. I.

Sensory organ (fig. 5, pi.

Ill) occupies much of the third palpal seg¬
ment.

Buccopharyngeal apparatus as in fig.

5, pi. V.
Thorax.

Post-pronotum brownish with black

hairs on shoulders.
Mesonotum orange brown with black hairs
except along lateral margin from wing base to
anterior margin.

Lateral margin yellow from

wing base to anterior margin.

Dark line from

anterior margin on each side curving laterally
demarking yellow shoulders.

Faint dorso-lateral

yellowish pinstripes extending from prescutellar pits anteriorly.

Faint yellow pinstripe
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along midline.

All 3 pinstripes merge post¬

eriorly in yellowish quadrate area between
the wing bases and before the scutellum.

No

nacreous areas visible when viewed from above,
with source of light in front.

Nacreous areas

seen along dorso-lateral stripes with spec¬
imen on its side.
Scutellum yellowish, fringed with long
balck hairs, denser laterally.
Postnotum tan.
Halteres.

Knob yellow, base brown, hairs

on steam.
Paratergite deep brown to black.
Pleura. Yellow with brown, deepening to
black ventrally; pruinose under certain light
conditions.

Mesepimeral tuft a sparse group

of black hairs.

Postspiracular bristles yellow.

Wing. (fig. 5, pi. VII).

Sc with widely

spaced hair-like setae on upper surface at
base, similar setae on under surface except
for bare apical fourth.

Stem vein hairy.
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Basal section of radius with a single row
oi

hair-like setae*

with hair-like and

spinose setae on upper surface*

^2/3

with

a single.row of hair-like setae on its under
surface.

Gu-^ straight.

CU2 sinuous.

An-^

bending sharply towards Cu2 apically.
Legs.
pruinose;

All legs dark.

I:

coxa black

trochanter blackish yellow as is the

femur; tibia as femur and trochanter but darker
tarsi all black, expanded.

II:

coxa black,

nacreous; trochanter thinly blackish brown;
femur tan with blackened apex; tibia, dark
tan basally with apical half blackened;
tarsus black except for basal half of first
tarsal segment which is tan on its basal
half. Ill:

coxa black, shiny; trochanter as

on II; femur dirty tan; tibia blackened;
central portion tannish; basitarsus of same
coloration as central portion of tibia, apex
blackened;

calcipala reaches pedisulcus, both

well developed

(fig.

34,

pi. XI);

remai ning

tarsal segments black except for basal half
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of second which is tan.

Tarsal claws as

in figs. 23-30, pi. XI.

Pigmentation of

processed and mounted legs as in figs. 31-33,
pi. XI.

All leg segments with black hairs.

Abdomen.

First four segments yellow

dorso-laterally.

Fifth segment velvety

black dorsally and laterally.

Sixth basally

and laterally velvety black, apically shiny
black.

Seventh shiny black dorsally, eighth

likewise, as is ninth.
Terminalia.

Anal lobe and cercus as in

fig* 3, pi. XVIII; ventral and posterior
borders of the ventral projection of the anal
'

lobe not pigmented.

Genital fork (fig. 5, pi.

XX) with tip of handle slightly expanded;
lateral arms spread widely and lateral pro¬
jections conica; upper inner angle of lateral
arms projecting.

Oviscapts as in fig. 5, pi.

XXV.
MALE.

Head.

Eyes holoptic, upper por¬

tion brownish orange, lower brown.

Antennae
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yellow (fig, 9, pi* II),
pollinose.

Clypeus silvery

Long black hairs on clypeus.

Front deeply indented below antennae forming
triangle of clypeus.

Occipital region of

same coloration as front.
Thorax.

Mouthparts black.

Post-pronotum yellowish tan,

yellowish hairs on shoulders.
Mesonotum.

Dorsum orange brown, lighter

than color of upper eye.

Short black hairs

over most of the mesonotum.

No nacreous areas

or stripes on mesonotum when viewed from above
and light head on.

Pale yellow area along

lateral margin of mesonotum from wing base to
anterior margin, devoid of black hairs but
with yellow hairs.

Two anterior dorso-lateral

yellow triangular stripes extending one-third
distance over notum from anterior margin.
These areas nacreous when specimen is on side
and light head on.
Scutellum yellowish, fringed by long black,
hairs, denser laterally.
Postnotum darker than scutellum, nacreous,
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devoid of hairs.
Post-pronotal lateral angles with clump
of yellow hairs.
Pleura yellow with dark areas on lower
mesothorax.

Mesepimeral tuft a clump of black

hairs about midway oi mesopleuron posteriorad
of a dark spot.

Postspiracular bristles yel¬

low.
Halteres.

Yellow, base of stem brown,

stem with 2 rows of hairs on ventral surface.
Abdomen.

First two segments dorsally

yellow, 3rd segment with posterior sooty col¬
oration increasing in area laterally.
segment with dorso-lateral black spots,

Fourth
5th

with larger dorso-lateral black spots farther
apart, 6th with black posterior band widening
laterally, a nacreous spot laterally, 7th as
bth except more of segment is black and nacre¬
ous area larger.
yellow.

Eighth segment sooty black

All segments with black hairs in¬

creasing in length laterally.
except for terminalia.

Venter yellow
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Le^s.

I:

coxa, trochanter, and femur

yellow;

tibia yellow with apex browned; tarsi

black.

II:

coxa dirty yellow anteriorly,

posterior surface black;

trochanter, femur and

tibia yellow, tarsi yellow basally, black on
apices.

Ill:

coxa dirty yellow; trochanter

and femur yel .ow, the apex of the latter
blackened; tibia with basal two-fifths yellow,
rest blackened; basitarsus with basal half
dirty white, rest black;
largely black.

tarsal segments

All legs with yellow and

black hairs, only black hairs on dark areas.
Male tarsal claw as in fig. 35, pi. XI.
Terminalia.

Clasper one-half as long

as longest dimension of the side piece
4, pi. XXVII);
spine.

(fig.

clasper with single terminal

Arms of the adminiculum (fig. 4, pi.

XXXII) with several prominent large teeth
among smaller darker teeth.

Adminiculum as

in fig. 4, pi. XXX.
Discussion:

This species was reported

by Fairchild (1940) as Simulium ochraceum;

176-

-

however,

I have studied his slide, S - 42

on depositat the Museum of Comparative Zool¬
ogy, and find it identical to slide preparav

tions of my material*

The male adminiculum

hears a strong generic resemblance to that of
the male of P. Species #6.

The setae on the

basal section of radius distinguish it from
the latter species, as does the typically
ochraceum-like buccopharyngeal apparatus of
the female*

The male clasper is not typical of

the ochraceum group and it does not resemble
closely that of P. Species #6;

the projections

of £he lateral arms of the female genital fork
are cone-shaped and differ from the typically
flattened, plate-like projections usually
associated with the ocharaceum group.

It is

possible that this species is a connecting
form with callidum-like species; however the
preponderance of characters place it with the
ochraceum group*
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Psilopelmia panamense

(Fairchild, 1940)

Simulium panamense PbLrchild, 1940, Ann. Ent.
Amer. 33:/Of>-706 (female, male, pupa)
Fairchild !s original description is as follows:
"FE1ALE. Length of mesonotum and scutellum 1.1
mm., of wing, 2.4 mm.
Frons medium, much widened
at vertex, grey pollinose with a few dark hairs.
Antennae of 11 visible segments, yellow basally,
darkening to brownish at apex, moderately pub¬
escent.
Palpi blackish, pubescent and moder¬
ately hairy.
Proboscis yellowish brown.
"Mesonotum (from above) rich orange yellow,
rather translucent, with two parallel stripes
of silver pollinosity reaching from the anter¬
ior margin, where they are widened slightly, to
near the base of the scutellum.
The stripes are
narrow, less than half as wide as the median
space between them.
The mesonotum is covered
with rather evenly mixed brassy and dark hairs.
Viewed from 6he side, the pleuron and a stripe
along the lateral margin of the mesonotum from
its anterior angle to just above the wing base
is silvery grey pollinose.
Scutellum pale straw
color, sparsely grey pollinose and with rather
sparse erect brassy and dark hairs.
"Legs:
Fore coxae and femoral yellow, tib¬
iae yellowish white, dusky at apex, tarsi black,
somewhat inflated.
Mid legs entirely yellow,
except extreme apices of tarsal segments, which
are dusky.
Hind coxae yellow, femora yellow,
dusky at apex, tibiae black on apical third;
apical half of 1st hind tarsal black (fig. 12).
2nd hind tarsal yellowish at base, black^at apex,
as are rest of tarsal joints.
Calcipala well*
developed, pedisulcus broad and deep.
Mid tarsal

-173-

claws

(fig. 20) with blunt double basal tooth.

"Wings with stem vein setose, no branch
on R2*
Halteres yellow,
Abdomen poorly chitinized, dusky with a light spot on third tergite, pollinose, and with scattered hairs.
"PUPA with twenty branchial filaments about 1.5
mm. long.
All forks are quite close to the
base (Fig. 39).
"Cocoon 3*0 mm. long, subconic, the open¬
ing about 90 degrees to the long axis, but the
cocoon is completely floored, the floor extending
out in front a considerable distance.
There is
also a dorsal projection of irregular extent.
The texture is moderately dense, but there are
numerous openings, particularly in the anterior
part.
The margins of the aperture may be
slightly thickened."
My expanded description is given below:
FEMALE.

Head.

Eyes dichoptic.

Frons

wider at vertex, grey pollinose with scattered
dark hairs.

Vertex and clypeus concolorous

with frons and with similar hairs.

Antennae

11-segmented (fig. 10, pi. II), yellow basally,
darkening to browned apical segment.
ocular angel as in fig. 6, pi. I.

Fronto-

Mouthparts

yellowish brown except for blackish palpi and
labium.

Sensory organ (fig. 6, PI.

) occu-
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pies one-half the length of the third palpal
segment.

Buccopharyngeal apparatus

(fig* 6,

pi. V) with cornuae moderately sclerotized;
median space with lateral clumps of teeth
separated medianly by a short gap.

The

sclerotization of the median space gives it a
concave appearance but bhind it is convex.
Mandibular teeth interrupted on up;er edge
before terminal tooth.
Thorax.

Postpronotal shoulders light

tan with light hairs.

Pleura concolorous

with shoulders and similarly haired.
Mesonotum brownish orange, with two
narrow, parallel, dorso-lateral stripes of
silvery pruinosity reaching from the anterior
margin, where they are widened slightly, to
near the tease of the scutellum.

The stripes

are less than half as wide as the median
space between and yellow under-lies each stripe
A lateral silvery pruinose band runs from the
anterior wing base to the shoulder and is also
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yellow underneath.

Black and yellow hairs

occur over notura in typical manner.
Scutellum yellow-brown, thinly pruinose.
Long brown to black bristles along lateroposterior border of the scutdllum.

Appres-

sed brassy hairs occur among the erect black
bristles.
Postnotum brown on large dorso-lateral
areas with a thin tan median line between
which spreads at posterior margin and runs
along the posterior margin laterally.

Post¬

notum devoid of hairs, nacreous.
Wing.

(fig. 6, pi. VII).

Sci with four

hair-like setae in a short row on upper surface
at base, the fourth widely separated.
vein hairy.

Stem

Basal section of radius setose

in a staggered double row.

with both hair¬

like and spiniform setae on upper surface.
R-2/} with hair-like macrotrichia on upper sur¬

face.

Cu]_ nearly straight;

Cu2 sinuous; An^^

joining Cu2 obtusely just below reverse bend.
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Macrotrichiation over cell formed by C, h,
and Sc restricted to central area as a de¬
nuded strip runs along the veins involved.
Halteres.

Base and stem dark tan, knob

whitish tan; hairs along ventral line of stem.
Paratergite browned, not as darkly as in
the ochraceum

group but enough to be notice¬

able •
PIeura thinly pruinose, obscuring the
lightly browned ground color.

Most of anep-

isternum brown, katepisternum tan.

Mesepimeral

tuxt of dark hair that have golden glint under
certaih incidence of light.

Postspiracular

bristles hair-like and of same color as
mesepimeral tuft.
•

(^ee Figs. 36-42, pi. XI for pig¬

mentation of microscopic preparation of legs
and also the tarsal claws, calcipala, and
pedisulcus)

I:

coxa, trochanter, femur yellow

with darkish hairs, the femur also with whit¬
ish scale-like hairs; tibia yellow with browned
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apex; tarsi black.

II: coxa tan, browned

posteriorly; trochanter, femur, and tibia
yellow with darkish hairs and whitish scale¬
like hairs; basal portion of first tarsal
segment as tibia; blackening at apex; re¬
maining tarsal segnents black.

Ill: coxa

tan; trochanter yellow, femur yellow with
blackened cap at apex; tibia blackened on apical
two-fifths due to bhck hairs with only extreme
apex with blackened integument; slightly less
than apical half of basitarsus blackendd;
remaining tarsal segments black (second may be
yellow basally but vestiture of black hairs
obscures the base color).

Tarsal claws with

prominent basal heel and strong sub-basal
tooth (figs. 36-3&, pi. XI).

Calcipala and

pedisulcus well developed (fig. 42, pi. XI).
Abdomen.

Segments I and II yellow tan;

III, IV, V velvety black; VI, VII, VIII shiny
blackish brown.
brown hairs.

Basal finge of golden and

Segments IV-VIII with blackish
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bristly hairs, thickest on pleural aspects.
segments VI and VII have lateral nacreous
areas.
Terminalia. , Anal lobe and cercus as in
fig* 6> pi. XVIII; ventral projection of the
anal lobe long and tapered to point.

Genital

fork (fig. 6, pi. XXI) with flattened plate¬
like projections on the lateral arms; upper,
inner angles of lateral arms project medianly;
tip of handle slightly expanded.

Oviscapts

as in fig. 6, pi. XXV.
i

MALE.

%

Head.

Holoptic, upper eye deep

reddish brown, lower black.

Antennae 11-seg-

mented (fig. 11, pi. II) all dark brown to
black.

Mouthparts blackened.

Thorax.

Postpronotal shoulders light

tan, covered with whitish 'hairs.

Pleura con-

colorous with shoulders, similary haired.
Mesonotum light yellowish orange with two
dorso-lateral cuneiform nacreous marks extending
from anterior margin one-third distance to
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over notum and a nacreous stripe on the
lateral margin from in front of the wing base
to the shoulder,

Mesonotum with golden to

brassy hairs and scattered black hairs in
typical arrangement.
Scutellum concolorous with mesonotum and
with golden to brassy hairs and long black up¬
right hairs along the latero-posterior border.
Postnotum brown, devoid of hairs,
nacreous under some light conditions.
Wing.

Essentially as in female except

for reduced macrotrichiation of the anterior
veins.
Halteres.

Stem and base brown; hairs on

ventral side of stem; knob yellow-tan.
Paratergite very slightly browned.
Pleura thinly nacreous, yellowish to tan
on upper reaches, lower posterior of mesepimer
on browned.

Anepisternum brown, nacreous.

Kateepisternum brown, nacreous.

Mesepimeral

tuft of golden to brassy hairs and brown hairs
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Postspiracular bristles brown.
keKS.

Is coxa, trochanter, femur yel¬

low; tibia yellow with whitish dorsal area,
brown to black at apex on ventral side; tarsi
black.

Yellow segments with black and yellow

hairs, black with black hairs only.

II:

coxa browned (same color as lower mesepimeron),
trochanter yellow, nacreous; femur and tibia
yellow, femur with black hairs around apex,
tibia slightly darker colored than femur.
First tarsal segment yellow basally darkened
apically, remaining tarsal segments darkened;
hairs as on Leg I.

Ills

coxa browned; tro¬

chanter yellow; femur yellow-tan with rather
dense brown to black hairs and darkened apically;
tibia yellow-brown on approximately basal twofifths with rather dense brown to black hairs,
apical portion blackened; basitarsus yellowbrown on basal half, blackened apically; remain¬
ing tarsal segments blackened.
Abdomen.

Segment I yellow brown with
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typical fringe of brown hairs;

II and III

yellow brown, yellowish on dorsum;

IV, V,

VI, VII, and VIII velvety black, II with
dorso-lateral nacreous area; VI, VII and
VIII with lateral nacreous areas.

Venter

yellow-brown.
Terminalia.

Side piece and clasper as

in fig. 6, pi. XXVII;
minal spine.

clasper with single ter¬

Adminiculum (fig. 5, pi. XXX)

with prominent lateral shoulders and median
projecting lobe.

Arms of the adminiculum as

in fig. 5, pl. XXXII.
PUPA.
XXXIII)

Respiratory apparatus (fig. 5, pl.

comprised of 20 filamentous branches.

Cephalic tongues of male and female as in fig.
3 & 9, pl. XXXVI, respectively.
Females and males were taken as pupae
on trailing vegetaion in Boquete River 4.4
miles northwest of Hotel Panamente, near
Lina, Chiriqui Province, Republic of Panama,
24 March 1954 (Palma, Burns collectors).

Fe-
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males of this species have not been encoun¬
tered in human-bait station biting collections.
Discussion:

The 20-branched pupal res¬

piratory apparatus distinguishes this species
from all other species reported here.

The

definite silvery dorso-lateral stripes of the
mesonotum reaching almost to the scutellum
set this species apart from all other species
reported here.

The distinctive characters

found in the dissected male and female geni¬
talia cannot be confused with any other species
known to me,
Callidum Group
The callidum group consists of species hav
ing the mesonotum yellow, orange-ye11ow, to
tan; yellow and black legs; basal section of
radius generally setose; buccopharyngeal appar¬
atus with widely spreading, heavily sclerotized
cornuae and hyaline, concave median space;
pupal respiratory apparatus of g filaments,
the outer one of which is markedly longer and

-lsathicker than the others.

Thus far, I have

distinguished only one species of this com¬
plex in Panama.

The male of Species #5 has

an adminiculum that bears strong affinities
to that possessed by the males of other
callidum-like species; however, the basal
section of radius is setose and its detail
agrees so closely with the female, which un¬
questionably belongs to the ochraceum group,
that I had little difficulty assigning it to
the latter group.

Psilopelmia Species #6
FEMALE.

Head.

Eyes dichoptic, black.

Vertex, frons and clypeus silvery pollinose,
with scattered black bristles mostly arranged
along periphery.

Frons (fig. 7, pi. I) with

slightly divergent sides.

Antennae (fig. 12,

pi. II) brown on basal 3 segments, blackened
to apex, with pubescence that appears whitish
under some light conditions.

Fronto-ocular
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angle as in fig. 7, pi* I.

Mouthparts,

maxillary palpi and labium black, rest brown.
Mandibular teeth interrputed.

Buccopharyng¬

eal apparatus (fig. 7, pi. V) with cornuae
heavily sclerotized and lying nearly at right
angles to the long axis of the hypopharynx;
median space hyaline, concave.

Sensory or¬

gan (fig. 7, pi. Ill) occupies slightly less
than half of the third segment.
Thorax.

Pronotum yellowish tan.

Mesonotum light brown to orange brown,
with silvery nacreous pattern under certain
incidence of light.

With specimen on its

side and by turning the specimen counter-clock¬
wise or clockwise a pattern is seen as follows:
ihe lateral margin is nacreous from the wing
base to the shoulder and a dorso-lateral
silvery nacreous stripe arises on the anterior
margin inside the shoulder and runs posteriad
disappearing behind the hump.

A light yellow

pattern underlies the nacreous areas.

Scattered
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black hairs occur over the notum in typical
arrangeme nt.
Scutellum concolorous with mesonotum,
with scattered golden hairs and long black
hairs along latero-posterior border.

(On

this specimen a dark line extends forward
along the midline from the posterior angle
for two-thirds the length).
Postnotum dark brown, thinly nacreous.
Wing (fig. 7, pl* VII).

Sc with three

hair-like setae on lower surface except for
base apical third.

Stem vein hairy.

section of radius bare.

Basal

R]_ with hair-like and

spiniform setae except for very short bare
section at base.

^2/3 with single row of

hair-like setae except for short bare basal
section.

Cu^ nearly straight.

Cu2 sinuous.

An^_ bending toward Cu2 and apparently joining
the latter a short distance from the wing mar¬
gin.
Halteres.

Base brownish, stem lighter to
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yellow knob.

Hairs along ventral surface.

Pleura yellowish tan to deep blackish
brown on katepisternum; anepisternum thinly
nacreous.

Mesepiraeral tuft a clump of black

hairs.
Legs (figs. 43-49, pi. XI).

I: coxa

yellow; trochanter yellow, with brown apical
tipi femur yellow to tan; tibia yellow, dark¬
ened apically; tarsi black.

Sparse yellow

hairs on all but tarsi, sparse black hairs on
all segments.

II:

coxa brown; trochanter tan

to brown; femur yellow to tan, browned apically;
tibia same as femur; 1st tarsus tan, darkening
to mid point, blackened to apex, remaining
tarsi blackened; hairs as on Leg I.

Ill:

coxa brown; trochanter tan; femur yellow to
tan, browned apically; tibia yellow-tan for
little less than one-half segment, rest
blackened; basitarsus blackened as are rest
of tarsi.

Calcipala over-reaches pedisulcus,

both well developed (fig. 49, pi. XI).

Tarsal
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claws as in figs. 43-45, pi. XI.
Abdomen.

All segments blackish except

first two segments which are dirty yellow.
Basal fringe of short dark (black) hairs
and longer yellowish hairs.

Anal lobe and

cercus as in fig. 7, pi. XVIII; anal lobe
with long tapered, ventral projection; thinly
pigmented.

Genital fork (fig. 7, pi. XXI)

with lateral arms forming a rounded space be¬
tween; lateral projections sclerotized and
roundly pointed.

Oviscapts as in fig. 7,

pi. XXV.
MLS.

Head.

The specimen was dissdcted

prior to recognition of its unique characters,
accordingly the head characters will be based
upon the parts of the head mounted in Canada
balsam on slide number 00&33.

Eyes

holoptic.

Antennae 11-segmented, apparently dark colored
(fig* 13, pi. II).

Mouthparts apparently

darkly pigmented.
Thorax.

Post-pronotum brownish, yellow
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hairs on shoulders.
Mesonotum brownish orange; anterior dorso¬
lateral triangular nacreous spots; yellow along
lateral margin and under anterior dorso¬
lateral nacreous areas; black appressed hairs
in typical arrangement with scattered yellow
hairs particularly along lateral borders
above wing bases and in prescutellar region.
Scutellum yellowish tan with dark and
yellow hairs along latero-posterior border.
Postnotum black or deep brown, nacreous;
devoid of hairs.
Wing.

Essentially as in female except

there are markedly fewer setae on Sc and fewer
setae on the radial veins.
Halteres with dark base and stem, knob
yellow.
Paratergite with dark base and stem, knob
yellow.
Paratergite noticeably browned particularly
in anterior half vhich is deep brown.
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Pleura brown to black anepisternum and
katepisternum.
black hairs.

Mesepiraeral tuft of numerous
Postspiracular area is not

visible on the mutilated carcass.
Legs.

Essentially as in female.

Abdomen.

Only the basal scale or first

abdominal segment remains on the mutilated
specimen and this segment is apparently black¬
ish.

The basal fringe is comprised of black

and straw-colored hairs.

Clasper slightly

less than three-fourths the length of the
longest dimension of the side piece
pi. XXVII);
spine.

(fig. 5,

clasper with a single terminal

Adminiculum as in fig. 6, pi. XXX. Ad¬

minicular arras with 3 prominent teeth apically
among many smaller ones and a larger tooth mid
way of the arm directed basally (fig. 6, pi.
XXXII).
PUPA^

Respiratory apparatus (fig. 6,

pi. XXXIII) 8-branched in typical manner for
the callidum group.

Male and female cephaXc
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tongues are shown in figs. 10 & 11, pi.
XXXVI, respectively.

(Note trichomes along

lateral basal border of that of the female)
Holotype female, allotype male, and
paratype reared from pupae collected on
trailing grass in stream located 1.5 miles
left from Inglesia Adventista in Cerra Punta,
Chiriquie Province, R. de Panama, 17 May
1954, Collection III.

Holotype dissected

and parts mounted in Canada balsam on slide
#00995, the mutilated carcass preserved with
the same number.

Allotype similarly treated,

parts on slide #00$$3 and mutilated carcass
preserved with the same number.
Discussion:

The female of this species

differs from S. callidum Dyar & Shannon in
having the basal section of radius bare and
by the lateral arms of the genital fork forming
a rounded space between.

The anal lobe differs

significantly from that figured for S. callidum
by Dalmat (1955) in the shape of the ventral
projection, pigmentation and setal arrangements.
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Specimens of callidum from DalmatTs collection
differed from my species in microscopic de¬
tail as my illustrations differ from his.
This species can be readily distinguished
from ochraceum-like species by its more
lightly pigmented paratergite.

Its legs

are lighter than those of the ochraceum
groups, having considerable yellow.

The pupal

respiratory apparatus is distinctly different
from those of the ochraceum

group, having the

outer branch much longer and thicker than the
other branches.
Notolepria Enderlein 1930
The type of Notolepria is N. exiguum
(Roubaud, 1906) and its unique genitalic char¬
acters in both sexes set the segregate apart
from all others known to me.

N. ganzalezi

Vargas & Najera, 1953, has a six-branched pupal
respiratory apparatus whereas the same struc¬
ture in N. exiguum is 8-branched, as it is in
N. Species #7*

N. incrustatum Lutz 1910 has
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the female tarsal claws toothed while other
known representatives have the tarsal claws
of the female untoothed.

N. incrustatum,

through synonymy with Psaroniocampsa opalinifrons End., 1934 by Vargas & Najera (1953)
raises the question of the validity of the
name Psacoriocampsa.

I am inclined to accept

Psacoriocampsa as a subgeneric grouping under
Notolepria with the distinguishing character
being the toothed tarsal claws of the female.
The occurrence of both 6- and ^-branched
pupal respiratory organs would seem to indicate
also, that the genus is comprised of lesser
groups or subgenera.
Notolepria Species

#7

All specimens of this species were dis¬
sected prior to description of external char¬
acters; hence, complete descriptions of the
head and terminal segments of the abdomen
cannot be given at this time.
FEMALE.

Head.

Eyes dichoptic.

Frons
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(fig. 3, pi. I) with sides divergent. Clypeus
longer than wide (taller than broad), suboblongate.

Vertex, frons and clypeus con-

colorous in the microscope slide preparation.
Antennae 11-segmented; scape, pedicel, and
third segment light; fourth to seventh dark¬
ening; eighth to eleventh dark in microscope
slide preparation; eleventh segment remarkably
blunt (fig. 14, pi. II). Fronto-ocular angle
barely visible (fig. 3, pi. I).

Mouthparts

appear to be quite light in coloration.

Sen¬

sory organ occupies little more than half of
third palpal segment (fig. 3, pi. III).

Bucco¬

pharyngeal apparatus as in fig. 3, pi. V;
cornuae heavily sclerotized, median space
nearly hyaline.

Mandibular teeth strong and

uniform on lower edge; upper edge with widely
spaced poorly defined teeth.
Thorax.

Post-pronotal shoulders black,

nacreous, with witish hairs.
pleura with whitish hairs.

Prothoracic
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Mesonotum deep brown when viewed from
above, light in front of the scope, head of
specimen towards light; two large nacreous
spots extend up from lateral margins, leaving
a wide, bare midline and anterior margin.
When the specimen is tilted forward, head down,
the dorsum appears black, the wide midline
with pearleaceous irridescence as in the prescutellar area.

When viewed from the side,

dorsum toward light, the mesonotum appears
black, its anterior portion nacreous in the
bare brown area seen above.

From the appear¬

ance of the mesonotum, and the few remaining
hairs, as well as setal punctures, scattered
black hairs occur over the lateral, anterior
and midline areas, with scattered silvery,
decumbent,

scale-like hairs.

The texture and

coloration of the mesonotum are suggestive of
that of the metallicum group.
Scutellum deep brown to black, nacreous;
silvery decumbent hairs on latero-posterior
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margin.
Postnotum black, nacreous.
yfing.
pi* VII.

Anterior veins as in fig.

,

8

Sc with three hair-like setae

on upper surface near base, similar setae
on under surface; neither row of setae ex¬
ceed the other and the apical six-sevenths
are bare on both surfaces.

Stem vein hairy.

Basal section of radius bare.
spiniform setae.

with mostly

^2/3 w-*-^h single,

staggered

row of hair-like setae except for short bare
basal section.

Cu]_ nearly straight.

Submedian

fork barely visible under dark field illumina¬
tion, invisible otherwise.

Cuo sinuous.

An

1
joining Cu£ a short distance from wing margin.
Halteres.

Base black, stem brown basally,

tan apically; knob yellow.

I can discern

hairs on the stem.
Pleura brown, blackened anteriorly,
anepisternum and katepisternum black; all
pearleaceous.
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Ley.s.

(See figs. 50-56, pi. XI for

pigmentation of microscopic preparation.)
I:

coxa brown; trochanter, femur and tibia

yellow; first tarsal segment darkening
apically, remainder of tarsal segments
with coloration of apical end of first.
II: coxa black, nacreous, trochanter tan;
femur tan but browned centrally; tibia
yellow as are first three tarsal segments;
fourth and fifth tarsal segments darkened;
III:

coxa black, nacreous; trochanter tan.

Hind basitarsus slightly tapering on apical
two-thirds.

Calcipala and pedisulcus well

developed (fig. 56, pi. XI).

Tarsal claws

(figs. 50-52, pi. XI) without median or
sub-basal tooth, basal heel thumb-like.
Abdomen.

First segment sooty black

%

laterally, brownish medianly.

Segment II

black, irridescent, remaining segments
blackish.
Terminalia.

Anal lobe and cercus as
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,

in fig. 8

,

8

pi. XVIII,

pi. XXV.

Oviscapts as in fig.

,

Genital fork (fig. 8

pi. XXI)

strongly resembles published figures of
this structure for N. exiguum (Dalmat, 1953;
Vargas, 1953).
MALE.

Head.

Eyes holoptic.

Clypeus

much longer than wide, with row of long
hairs along lateral margins converging be¬
tween antennae.

Antennae (fig. 15, pi. II)

with 11 segments as in female.

Buccopharyn¬

geal apparatus unusually open for a male,
resembles that of female.
Thorax.

Prothorax as in female.

Mesonotum black with brassy scale-like
hairs arranged in groups over its entire sur¬
face.

No nacreous areas when viewed from

above, however, as the specimen is rotated,
a nacreous sheen can be seen on the anterior
dorso-lateral areas and in the prescutellar
area.
Scutellum apparently concolorous with
mesonotum; silvery to brassy decumbent hairs
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among long, dark hairs on latero-posterior
margin.
Postnotum concolorous with scutellum
and mesonotum; nacreous.
Wings essentially as in female.
Halteres as in female except knob of
dry specimen is tan and that of alcoholic
specimen is whitish.
Pleura as in female.

Mesepimeral tuft

of fine, light brown hairs which are diffi¬
cult to see.

I can see no post spiracular

bristles on any of the specimens, male or
female .
Legs coloration as in fenale.
Abdomen.

First segment sooty black with

short, sparse basal finge of light brown
hairs.

Segment II, black, irridescent, re¬

maining segments black.
Terminalia.

Side piece and clasper as

in fig. 7, pi. XXVII; clasper resembles that
of S. exiguum and S. ganzalezi Vargas, having
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a peculiar shape,

somewhat like that of the

helmets worm by the Conquistadores.
ulum as in fig. 7, pi. XXX.

Adminic-

Arm of the ad-

mini culum (fig. 7, pi. XXXII) with distinctive
apical tooth.
PUPA.

Pupal respiratory apparatus (fig.

7, pi. XXXIV) comprised of
branches.

8 filamentous

Cephalic tongues of male and female

as in figs. 12 Sc 13, pi. XXXVII, respectively.
Holotype female preserved as parts mounted
in Canada balsam on microscope slide #00531
and dry, mutilated carcass with the same num¬
ber.

Allotype male preserved similarly on

slide #00532 and as alcoholic specimen with
the same number.

Both slides with correlated

pupal exuiva mounted under separate cover slip.
Holotype female, allotype male, paratype
males taken as pupae on trailing grass and
reared in the laboratory.

Pupae collected

from stream located 2.3 miles from The Route
Junction C-25 and Trans-Isthmian Highway (North

-205-

of Madden Dam towards Colon), Republic de
Panama, 14 January 1954*
Discussion:

The green iridescent scale¬

like hairs over the notum of the female of
N. Species
#7.

#8 distinguish it from N. Species

Other external features of the two

species bear a marked resemblance with dif¬
ferences detectable in the macrotrichiation
of Sc]_,

(all spiniform in Species

pleura, and legs.

#8),

The buccopharyngeal ap¬

paratus of the females of Species #7 and #S
differ as do the projections of the lateral
arras of the genital forks, being nearly coneshaped in the latter.

Neither species spec¬

ifically resembles the figures of N. ganzalezi
and N. exiguura of Vargas and Najera (1953:
figs. 1 through 12), nor do they resemble
the figures of Dalmat
133-135,

274, 2S1).

(1953: figs. 17-19,
The tarsal claw figured

by Dalmat bears a small sub-basal tooth which
is lacking in both N. Species

#8 and #9.
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Frutherraore, Dalmat (1.53) reports that
N. exiguum of Guatemala has two pupal forms,
one that has a 6-branched respiratory appa¬
ratus and the other an ^-branched respiratory
organ.

This is somewhat peculiar and diffi¬

cult to entertain as within the dimensions of
one species.

N. ganzalezi of Mexico has a

6-branched pupal respiratory structure and a
portion of the specimens identified by Dalmat
as N. exiguum in Guatemala is probably N.
ganzalezi. those with toothed female tarsal claws
N*

(Psaroniacampsa)

incrustatum Lutz or

closely related to it, and only those derived
from ^-branched pupal and female tarsal claws
simple properly called N. exiguum.

In any

case, his description and figures indicate
that more taxonomic analysis is necessary to
clarify his N. exiguum.

N0T0LEPRIA Species
FEMALE.

Head.

The head was dissected

before description could be made.

Vertex,
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*rons,

and clypeus deeply pigmented (brown)

and concolorous in microscope slide prepara¬
tion.

Frons with nearly parallel sides

(fig* 9, pi. I).

Fronto-ocular angle barely

noticeable

(fig. 9, pi. I).

than wide;

suboblongate.

Clypeus taller

Antennae 11-segmented

(fig. 16, pi. II); eleventh segment bluntly
rounded.

Sensory organ (fig. 9, pi. in) oc¬

cupies approximately three-fifths of the third
palpal segment.

Buccopharyngeal apparatus

(fig* 9, pi* V) with heavily sclerotized
cornuae; median space hyaline and slightly
concave•
Thorax.

Post-pronotal shoulders black

with whitish hairs; nacreous under certain
incidence of light.
Mesonotum black with green iridescent,
scale-like hairs arranged in groups over notum
in typical manner.
Scutellum brown; long, dark, erect hairs
along latero-posterior margin; green irides-
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cent,

scale-like hairs similar to those of the

mesonotum occur among the long, dark, eredt
hairs at the margin and additionally occur over
the surface.
Postnotum black, nacreous.
Wing.

Sc with two hair-like setae on

upper surface near base; four or more similar
setae on under surface near the upper setae.
Stem vein hairy.

Basal section of radius bare.

with spiniform setae on upper surface. ^2/3
with single row of hair-like setae on under
surface except for short, bare basal section.
nearly straight.

Cu2 sinuous.

An-L joining

Cu^ a short distance from wing margin.
Halteres.

Base dark;

stem brown; knob

yellow-tan.
Pleura bihck, nacreous.
Legs.

Is coxa brown, nacreous; trochan¬

ter, femur, tibia tan; basitarsus tan basally
darkening to blackened apex; remainder of tar¬
sal segments black.

II:

coxa black; trochanter
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and femur brown; tibia lighter than femur;
basitarsus and second and third tarsal seg¬
ments concolorous with tibia; remainder of
tarsal segment black.

Ill: coxa black nacre¬

ous; trochanter brown; femur brown basally,
black over most of the segment; nacreous on
outer surface.

Tibia black except for short

basal portion; basitarsus tan;

second and

third tarsal segments tan, third and fourth and
fifth black.

(See figs. 57-63, pi. XII for

pigmentation of microscope slide preparation
of the legs.)

Calcipala and pedisulcus

(fig.

63, pi. XII) well developed, tarsal claws
(figs. 57-59, pi. XII)
Abdomen.

simple, with basal hell.

Apparently all black.

Segment I

with sparse basal fringe of short whitish hairs,
Segment II blue iridescent.
Terminalia.
fig. 9, pi. XVIII.
pi. XXI;

Anal lobe and cercus as in
Genital fork as in fig. 9,

lateral arm projections differ from

exiguum type in that they are cone-like structures.
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Oviscapts as in fig. 9, pi. XXV.
Holotype female taken in light trap (60
w«*tt, standard) at Almirante, R. de P., 15
Dec. 1952,

(Blanton, coll.).

Preserved

partly on microscope slide #00923 and as
mutilated carcass with same number.
The comments under the discussion for
N. Species #7 suffice to distinguish this
species from the latter.

The genital fork

illustrated by Dalmat (1953: fig. 134, pi.

28) for N. exiguum bears a strong resemblance
to the genital fork (fig.

9, pi. XXI) of N.

Species #8, however, his illustrations of the
anal lobe and cercus
and oviscapts

(1953: fig. 133, pi.

28)

(1953: fig. 135, pi. 28) do not

bear the same resemblance to these structures
in N. Species #8.

N. Species #S has the fe¬

male raesonotum black with green iridescent,
«t

scale-like hairs over the notum whereas N.
exiguum of Dalmat (1953) has the female mesonotum black, completely gray - pruinose, with
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yellow, lustrous scale-like hairs.

DalmatTs

exiguum has the female "scutellum black with long
black hairs and with golden-yellow scale-like
hairs that almost encrust the lateral areas.”
N. Species ffS has the female scutellum brown
w^th .Long, dark erect hairs along latero-posterior margin and with green iridescent, scale¬
like hairs (similar to those of the mesonotum)
occur among the long, dark erect hairs at the
margin and additionally over the dorsal surface.
The legs of N. Species $8 differ point by point
with those described by Dalmat

(1953: 114) for

N. exiguum.

The quadrivittatum group
This group is represented in Panama by at
least two species, Simulium fairchildi Vargas,
1942 (reported by Fairchild, 1940 as S. haematopotum( and Simulium Species #9.

The females of this

group are characterized by their dark coloration
and the dorso-lateral, brilliantly nacreous
stripes and similarly nacreous lateral stripes
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of the raesonotum contrasting with a deep,
velvety black or brown ground color.
section of radius is bare.

Basal

Frons nearly

parallel-sided and quite long in comparison
to its width.
acute.

Fronto-ocular angle generally

Median space of the buccopharyngeal

apparatus with two spectacularly toothed
projections bordering a toothed central con¬
cavity.

The oviscapts are largely hyaline.

The anal lobe is small, projecting very little
if at all below the cercus.

The attachment

of the anal lobe to the body is similar in all
species of the group.

The genital fork consists

of a well sclerotized handle, usually narrowly
truncate at its tip and lateral arms with dis¬
creet cone-like projections.
A description is given below of S. quadrivittatum based upon an examination I made of
the type specimen, a female, at the Museum of
Comparative Zoology, Cambridge, Mass., on 13
April 1957*
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Specimen is in excellent condition except
for the manner in which it is mounted with
its venter pushed into a mounting medium
(probably shellac) on a pinned card.

Antennae

yellow at base, gradually brown to apex.
blackish.

Eyes

Frons and vertex appear blackish

and due to position of head I could not see
whether it was pollinose.

The visible mouth-

parts are black.
Thorax.

Postpronotal shoulders tan with

light hairs.
Mesonotum of a deep velvety brown ground
color under most light conditions although ap¬
pearing blackish at times.

Two dorso-lateral

submedian, nacreous stripes run from the anter¬
ior margin where they are widest to the prescutellar area which is similarly nacreous.
These stripes diverge slightly as they run
posteriad, with the space between much broader
than the stripes.

Lateral nacreous stripes

run from the shoulder almost to the prescutellar
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area, very narrowly over wing base back to
narrow stripe of brown running from the notum
to the margin separating the lateral band
from the prescutellar area.

Whitish scale¬

like hairs (appearing slightly brassy under
some light conditions) over the notum in
typical manner.
Scutellum velvety brown (lighter than
mesonotum) with long, dark, erect hairs along
latero-posterior border.
Postnotum black, nacreous, devoid of
hairs.
Wings.

R]_ with both spiniform and hair¬

like macrotrichia in a single row.
tion of radius bare.

^2/3

Basal sec¬

a single row

of hair-like macrotrichia on under surface ex¬
cept for short bare basal section.

CU2 sinuous

An]_ disappears before joining Cu2 and appears
to be paralleling the latter just before fading
out •
Halteres with base and stem brown, knob
tan.
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Le^s.

I: coxa, trochanter, femur brown

as are remaining segments.

Leg II: coxa,

trochanter, and femur brown; tibia whitish
at base, remainder brown; basitarsus whit¬
ish except for browned apex; same is true
of second segment; remainder of tarsal seg¬
ments brown.

Ill: coxa, trochanter, and

femur appear to be of same color as those
of Legs I and II; tibia yellow on short
basal portion, remainder brown; basitarsus
whitened on slightly more than its basal
half, apical portion brown; second segment
and base of third whitish to tan; remainder
brown.
Pleura brown, nacreous.

(I was unable

to see pleural features clearly.)
Abdomen .

Deep velvety brown (appears

black under some light conditions).
fringe of lightish hairs.

Basal

Nacreous over dor¬

sum of segment II, and on pleural aspect of
segments IV, V, and VI.

Terminal segments

shiny brown beginning with segment VII; the
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terminal segments with short bristly hairs
on dorsal and dorso-lateral aspects.
A pinned specimen from the C. W. John¬
son collection from Cuba possesses darkish
hairs in the mesepimeral tuft.

The vertex,

frons, and clypeus of a deep brown color
obscured by silvery blue pruinosity.
parts brown.

Mouth-

Agrees in other respects with

type specimen.
Paratype female (MCZ Paratype #12533)
is darker than type specimen and in poor
condition.
Simulium Species #9
FEMALE.

Head.

Eyes dichoptic.

Vertex

brcwn, frons, clypeus black, all with silvery
pollinosity, a few bristly hairs.

Frons with

nearly parallel sides (fig. 11, pi. I).
tennae, 11-segmented,

An¬

(fig. 19, pi. II), tan

basally, browning apically, with fine, whitish
pubescence.
pi. I.

Fronto-ocular angle as in fig. 11

Mouthparts black except labrum.

Man-
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dibular teeth interrupted on upper edge
near tip.

Sensory organ (fig. 11, pi. m)

occupies approximately one-third the length
of the third palpal segment•

Buccopharyngeal

apparatus (fig. 11, pi. V) with cornuae
and median space heavily sclerotized; median
space with two lateral prominent projections
comprised of strong teethj inner median space
concave and with several discreet teeth.
Thorax.

Mesonotum sooty black, velvety,

with four longitudinal silvery nacreous
«

stripes, one on each side along lateral
margin, from wing base to shoulder, two dorso-lateral ones which blend posteriorly with
a nacreous area over the prescutellar region
of the mesonotum.

The silvery stripes are

separated by broader bands of sooty black
base color.

There are scattered flattened

golden yellow hairs over the notum, with a
clump on eadh shoulder and long yellow hairs
on prescutellar area and in a row along posterior
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mesonotal border.

There are appressed black

hairs particularly over anterior portion of
mesonotum.

(On most specimens the appressed

golden yellow hairs are restricted to the
silvery nacreous areas, with the black ones
occurring over the sooty black areas.

The

latter appear bronzey under some light condi¬
tions .
Scutellum sooty black with long black
hairs on latero-posterior border.
Postnotum brown, thinly nacreous under
most light conditions.
Halteres base and stem black with hairs
and knob yellow.
Wing, (fig.

PI.

).

Sc with 3 hair¬

like setae on upper surface near base, and
several on under surface leaving most of the
vein devoid of macrotrichiation.
of radius bare.

Basal section

with both spine-like and

hair-like macrotrichia.

^2/3 with single

row of hair-like setae except for bare basal
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fourth of its free length.
straight.

Cu2 sinuous.

Cu^ nearly

An^ does not reach

margin nor does it join Cu2, parallels
apical end of Cu2 rather than bending to¬
wards Cu2 as in most simuliid wings.
Pleura.

Base color black except for

mesal areas which are brown; pearleaceous
pruinose under certain incidence of light.
Mesepimeral tuft of dark hairs.

Post-

spiracular bristles present, dark.
Le^s (figs. 71-77, pi. XIII).

I:

black.

* black, except lor small basal area of
tibia and first three tarsi which are dirty
white.

Tips of the first, second and third

tarsal segments black, segnents four and five
black.

Ill: black except small basal portion

of tibia, basal three-fifths of basitarsus
and basal half of second tarsal segment which
a.re white to dirty white, respectively
Abdomen.

General coloration black.
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Segment I with typical fringe of black hairs
but not as dense nor as long nor as notice¬
able as on most species.
ous.

Segment II nacre¬

Last 3 segments shiny brown dorsally*
Terminalia.

fig. 11, pi, XIX.
11, pi. XXII.

Anal lobe and cercus as in
Genital fork as in fig.

Oviscapts as in fig. 11, pi.

XXV.
Holotype female and paratype females
taken in biting collection at El Hato, Chiriqui Province, Republic de Panama, 20 May
1954 and 22 May 1954, respectively.

Holotype

preserved partly mounted on microscope slide
#00955 and as dry specimen with same number.
Paratype females similarly preserved with
numbers 00945, 00946, 00947, 00943.
Discussion:

This species differs from

S. quadrivittatum Loew as the latter has the
mesonotum velvety brown rather than sooty
black, the scutellum velvety brown rather than
sooty black, the postnotum black rather than
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brown.

The antennae of S. quadrivittatum

Loew are yellow basally; this species has
basal segments tan. No long yellow hairs
o.rc present- in the prescutellar area on
the type specimen of S. quadrivittatum and
scale-like hairs over the dorsum are whit¬
ish (appearing slightly brassy under some
light condition®) while Simulium Species #9
does have long yellow hairs in the prescutellar area and the scale-like hairs over the
notum are a definite golden yellow.

The buc¬

copharyngeal apparatus differs from that of
S. benjaraini Dalmat by lacking teeth between
the cornuae and the toothed projections; also,
the cornuae of this species exceed the height
of the toothed projections while the reverse
is true in S. benjamini.

S. quadrivittatum

of Wygodzinsky (1953) differs from S. quadrivittatum Loew, S. benjamini Dalmat, and S.
fairchiIdi by having the lateral silvery striDe
actually reaching the silvery nacreous prescutellar area.
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This species is further differentiated
from S. fairchildi as the latter has the
buccopharyngeal apparatus toothed between
the cornuae and the toothed projections,
as do S. ben.jamini and S. quadrivittatum of
Wygodzinsky (1953)•
Lanea Vargas, Palacios & Najera, 1946
This segregate was proposed as a sub¬
genus (Vargas et al., 1946) with S.

(L.)

haematopotum IVIalloch, 1914, as subgenotype.
This subgenus as proposed by these authors
was heterogenous at best, including very
divergent forms.

I have discussed the sub¬

genus under the section Review of the Taxonomic
Literature

and my reasons for believing that

Lanea should be retained for S. haematopotum,
S. trivittatum, S. veracruzanum and S. marathrumi and not sunk in the synonymy of
Psilopelmia as held by Vargas & Najera (1951,
1953)*

My conception of this group is based

upon an examination of type specimens of S.
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haematopotum and S. trivittatum at the
^

National Museum*

All of* this group

have the female with a deep brown or black
mesonotal ground color and the dissected
genitalia of included species are similar
but distinct.

I assign two of the species

occurring in Panama to this group (L. marathrumi Fairchild, 1940) and L. Species #10.

Key to the Panama Species of Lanea
1.

Mesonotum deep brown to black, with five
longitudinal nacreous striae separated
by stripes of ground color...marathrumi
Mesonotum deep brown to black, devoid
of striae or nacreous areas .
. Species #10

Kanea marathrumi

(Fairchild) 1940

Simulium marathrumi Fairchild, 1940, Ann. Ent.
doc. Amer. 33: 715-716.
Fairchild's original description follows:
"Female.-Length.of mesonotum and scutellum
0.7 mm., length of wing, 1.5 mm.
Frons broad,
widened at vertex, eye border broadly excised
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around antennal base, greyish nacreous pollinose#
Antennae of* 10 visible segments, the
first two apparently fused, broadest at the
3rd or 4th segment, dirty yellowish brown and
quite hairy.
Clypeus concolorous with frons.
Palpi and proboscis dirty yellowish brown.
"Mesonotum, (viewed from above and with the
light from directly in front) deep velvety black
with two very broad greyish nacreous, dorso¬
lateral bands reaching from the anterior margin
to tne scutellum, joining to form a transverse
band Before the scuttellum.
The median black
interval is narrower than the bands, and there
is a fine median light line upon it.
The light
bands are somewhat narrower posteriorly.
The
whole dorsum of the thorax is clothed with long,
curved, brilliantly golden hairs.
Viewed from
the side, the pleura are greyish, and the sides
of the mesonotum bear a greyish, nacreous band,
reaching from
the anterior angles of the
mesonotum to above the wing bases.
The scutel¬
lum appears to be greyish, densely covered with
long, golden hairs.
All legs clear yellow ex¬
cept front tarsi, apical half of hind tibiae,
and inner margin and apex of basitarsus (fig. 3).
The last four tarsal segments of mid and hind
legs are somewhat dusky.
All legs have more or
less of a vestiture of pale scale-like hairs.
Fore tarsi cylindrical.
Hind tarsus with well
developed calcipala and pedisulcus.
Mid tarsal
claws with a very minute tooth (fig. 15).
Wings
with stem vein bare, R2 not forked.
Halteres
pale yellow.
"Abdomen blackish, with a nacreous patch
be»eath the scutellum and probably on sides of
some other segments, but so poorly is it chitinized except for the apical segments, that little
can be seen.
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"Male.-Differs from female in having the
broad grey nacreous str-pes of the mesonotum
reduced to two triangular areas on the anter¬
ior fourth of the mesonotum.
They are more
iridescent than in the female, and are only
visible when observed from the front.
The
golden hairs are more sparse, being absent from
the disc of the mesonotum, and the scutellum
is dark.
The legs are as in the female except
that the hind femora are more extensively dark.
"Pupa with 3 branchial filaments (fig. 34).
Cocoon roughly conical, the opening at 90° to
the long axis, dorsally with a blunt angle.
Closely woven, no spaces, and no marginal thick¬
ening."

My expanded description follows:
FEl-A IE .

Head.

Eyes dichoptic.

divergent sides (fig. 10, pi. I).
slightly longer than wide.

Frons with

Clypeus

Frons and clypeus

concolorous in microscope slide preparation.
Fronto-ocular angle as in fig. 10, pi. I.
Antennae U-segmented, strongly tapered
apicaliy (fig. 17, pi. II).
colored.

Mouthparts light

Buccopharyngealapparatus (fig. 10,

pi. V) with cornuae fairly well sclerotized;
the median space with lateral mounds of teeth
separated by a central concavity devoid of
teeth; the teeth in two rows on each lateral
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mound.

Sensory organ (fig. 10, pi. Ill)

occupies less than one-fourth of the third
palpal segment.
Thorax.
hairy.

Post-pronotal shoulders brown,

Mesonotum with seven wide longitud¬

inal striae; 2 lateral nacreous stripes, 2
dorso-lateral nacreous stripes, and 3 brown
stripes separating the latter from the lateral
nacreous stripes and from each other.

Pre-

scutellar areas nacreous uniting the nacreous
stripes behind.

Yellow, scale-like hairs

over notum in typical arrangement•
Scutellum light brown; yellow decumbent
hairs among long dark erect hairs along
latero-dorsal border.
Postnotum deep brown, nacreous, devoid
of hairs.
Wings

(fig. 10, pi. VIII).

Sc bare

except for 3 hair-like setae on upper surface
and several on under surface at base.
section of radius bare;

Basal

with spiniform setae
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°nly; R2fa with single row of hair-like
setae except on short bare basal section*
Remainder of wing characters cannot be dis¬
cerned as wing is wrinkled and torn.
Paratergite dark brown.
Pleura brown to deep brown anepisternum
and katepisternum•
Le£s.

I: all yellow except for tarsus

which is black.

XI: yellow except for black¬

ening at apices of tarsal segments. Ill:
pigmentation of microscopic preparation as
in figs. 64-70, pi. XII.
64-66,

pi. XII)

Tarsal claws (figs.

simple, with salient heel.

Caliapala and pedisulcus well developed (fig.
70, pi. XII).
Abdomen *

Mutilated specimen prevents an

adequate description.

Abdominal segments ap¬

parently brown, basal fringe appears to be of
sparse light brown hairs.
Terminalia. Anal lobe and cercus as in
fig. 10, pi. XVIII.

Genital fork (fig. 10,

-223-

pl. XX) with upper inner projections on
lateral arms.

Oviscapts (fig* 10, pi. XXV)

paired, weakly sclerotized plates in trans¬
parent membrand.
MALE.

Head.

Eyes holoptic.

Clypeus

slightly longer than wide.

Antennae 11-seg-

mented, (fig. 13, pi. II).

Mouthparts light

colored.
Thorax.

Nearly encircled by a nacreous

band, wide laterally, and covering entire prescutellar area posteriorly; a thin nacreous
line runs around shoulders into 2 anterior
dorso-lateral, posteriorly directed.

Nacreous

triangels separated medianly by a wide vel¬
vety brown stripe running to anterior margin
from the deep velvety brown crown.

Yellow,

scale-like hairs over notum in typical arrange¬
ment •
Scutellum brown, lighter than deep vel¬
vety brown crown of mesonptum; yellow appressed
hairs among long dark erect hairs on latero-
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posterior margin.
Postnotum concolorous with scutellum,
nacreous, devoid of hairs.
Win£s* Sc bare except for three hair¬
like setae on upper surface and several on
under surface at base.

Stem vein hairy.

Basal section of radius bare;

with a few

setae but setae mostly spiniform;
r2/3 with single row of hair-like setae ex¬
cept on short bare basal section.
Halteres.

Base and stem brown;

stem

with hairs on ventral surface; nob yellow.
Paratergite black.
Pleura brown to black, anepisternum and
katepisternum, all nacreous.

Mesepimeral

tuft of dark hairs.
Le^^s.

I:

coxa, trochanter, femur and

tibia yellow; tarsi black.

II:

coxa, trochan¬

ter, femur and tibia yellow with brown and
y^li^w hairs,
ened.

Ill:

apices of tarsal sequents dark¬

coxa brown; trochanter yellow;
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femur yellow basally, browned apically;
tibia yellow on basal half, brown on apical
half; basitarsus yellow except for blackened
apical portion; second tarsal segment yellow
basally, blackened on apical half, remainder
of tarsal segments blackened.
Abdomen.

Basal segment deep brown with

sparse fringe of light brown hairs, second
segment deep brown.

Remainder of abdomen

lost during dissection of terminalia.
Terminalia.

Side piece and clasper

as in fig. 3, pi. XXVIII; clasper with single
terminal spine.

Adminiculum (fig. 8, pi. XXX)

with an indentation in the lower border between
the sclerotized bases.

Arms of the adminiculum

as in fig. 8, pi. XXXII.
PUPA.

Pupal respiratory apparatus (fig.

8, pi. XXXIV) ^-branched.

TrCephalic tongues"

of male and female as in figs. 14 and 15,
respectively.

-231-

Discussion:

Lanea marathrumi (Fair-

child) is apparently quite closely related
L* trivittatum and L. haematopotum at
least as defined and illustrated by Dalmat
(1953)*

Its deep chocolate-brown mesonotal

stripes distinguish L. marathrum from both of
the latter species.

The ventral projection

oi the anal lobe of L. marathrumi is much
shorter than that found in females of L.
trivittatum.

The shape of the male clasper

distinguishes L. marathrumi from L. trivittatum and it bears only a superficial resemblance
to that of L. haematopotum.

It is easily dis¬

tinguished from Species #10 by the markedly
different vestiture of scale-like hairs on the
mesonotura; evenly distributed over the notura
marathrumi and in small groups in L.
Species #10.

The buccopharyngeal apparatus of

L. marathrumi is markedly different from that
oi L. Species #10, the latter resembling that of
L. trivittatum.
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Lanea Species #10
FEMALE.

Head.

Frons divergent sided

(fig. 12, pi. I) with hairs on periphery;
clypeus concolorous with frons in micoscopic preparation; subquadreate with hairs
over surface.

Vertex more darkly pigmented

in microscopic preparation than are frons
and clypeus.
12, pi, I.

Fronto-ocular angle as in fig.
Antennae (fig. 20, pi. II) 11-

segmented, light colored on scape, pedicel
and basal portion of third segment, remainder
darkly pigmented.

Mouthparts dark.

Sensory

organ (fig. 12, pi. Ill) occupies one-third
of the length of the third palpal segment.
Buccopharyngeal apparatus distinctive (fig.
12, pi. V) with both cornuae and median space
strongly sclerotized; median space concave
with strong teeth laterally and smaller, blunt
teeth in center.

Mandibular teeth interrupted

for short distance on upper side before ter¬
minal tooth.
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Thorax.

(Based upon alcoholic specimen.)

Post pronotal shoulders brown with light to
dark hairs.

Pleura with light hairs.

Mesonotum dark brown, almost black, with
whitish, decumbent, scale-like hairs arranged
in groups over notum (these hairs sometimes
yellowish under certain incidence of light).
No evidence of color pattern or nacreous
areas.
Scutellum slightly lighter than mesonotum
over with long, dark, erect hairs along lateroposterior border.
Postnotum concolorous with mesonotum,
apparently devoid of hairs.
V/ing (fig. 12, pi. VIII).

Sc with 2 hair¬

like setae on upper surface at base, a number
of similar setae on under surface at base. Stem
vein with black hairs.
bare.

Basal section of radius

Ri^2 with one hair-like seta a short

distance from base followed by a single line
of spiniform setae to its apex near end of
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C.

with a single row of hair-like setae

on under surface except for short bare basal
section.

Cu^ nearly straight.

Cu2 sinuous.

Anj_ bends toward Cu2 apically, may unite acutely
with Cu2 at wing margin a short distance from
the margin.
Kalteres.

Base dark; stem paler to whitish

knob •
Pleura deep brown, may be nacreous.
Legs.

I: coxa light brown with whitish

hairs down anterior surface; trochanter yellow
basally, light brown apically; femur yellow as
is tibia with whitish hairs on outer surface;
tarsus brown.

II: coxa dark brown; trochanter

light yellow at base, browned apically; femur
yellow with basal and apical brownish areas;
tibia yellowish with apical browning; basitarsus whitish on basal three-fourths, brown
to apex; remainder of tarsal segments brown.
Ill: coxa brown; trochanter tan; femur tan ex¬
cept for brown apical cap; tibia tan except small
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basal area of grayish white with whitish
hairs and apical brown cap; basitarsus with
small brown basal cap, white for three-fourths
its length, brown on apical fourth; basal half
of second tarsal segment whitish, apical half
brown, as are remaining tarsal segnents.
figs,

See

pi, XIII for pigmentation of

microscope slide preparations of the legs, also
for tarsal claws, calcipala and pedisulcus.
Abdomen.

Segment

of sparse dark hairs.

I brown, basal fringe
Segment II tan, remain¬

ing segments dark brown to black.
Terminalia.
fig. 12, pi. XIX.
pi. XXII.

Anal lobe and cercus as in
Genital fork as in fig. 12,

Oviscapts as in fig. 12, pi. XXV.

MALE.

Head.

Eyes holoptic.

Clypeus

with its greatest length (up midline)
than its greatest width.

greater

Mouthparts dark.

Antennae, 11-segraented (fig. 21, pi. II).
Thorax.
female.

Post pronotal shoulders as in

Pleura as in female.
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Meson o turn dark velvety brown almost
black with light brassy, decumbent, scale¬
like hairs arranged in groups over noturn.
Althcugh there is little evidence of nacre¬
ous markings on the alcoholic specimen,
apparently there is a wide nacreous band
around lateral margins over prescutellar
area, as the dried alcoholic specimen ex¬
hibits the band mentioned above and the
mesonotum velvety black,
Scutellum dark brown with long black,
erect hairs along latero-poterior margin.
Postnotura concolorous with scutellum,
nacreous when dry.
Pleura brown,

silvery pruinose when dry.

Mesepimeral tuft a group of short dark hairs.
Legs.

I: coxa tan (slightly blackened)

with light dirty white to yellow hairs on outer
face; trochanter as coxa; femur light yellow¬
ish tan; tibia as femur except apical brown
cap; tarsus brown.

II:

coxa dark brown; tro-
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chanter as Leg I; femur as in Leg I, except
for apical darkening; tibia as femur with
basal and apical darkened caps; basitarsus
whitish on basal half, tan apically; remainder
of tarsal segments brown except for basal
halo, of second.

Ill: coxa dark brown; tro-

cnanter dirty tan; femur dirty tan with
apical dark brown caps; tibia narrowly brown
at base whitish to midpoint, browned apically;
basitarsus white on basal three-fourths,
browned on apical fourth; second tarsal seg¬
ment wnitened on basal half, browned apically
remainder of tarsal segments brown•
Abdomen.

Dark brown.

sparse dark hairs.

Basal fringe of

Segments II and VI with

tergites nacreous; IV and V with basal por¬
tion of tergum nacreous.
Terminalia.

Clasper and side piece

as in fig. 9, pi. XXVIII.

Clasper with

single subterminal spine; clasper less than
half the greatest length of the side piece.
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Adrainiculum as in fig. 9, pi. XXX.

Adminic¬

ular arm as in fig. 9, pi. XXXII.
PUPA.

Pupal respiratory apparatus

6-branched; final bifurcations at a distance
from base.

Cephalic tongue of male and

female as in figs. 16 and 17, pi. XXXVII,
respectively.
Cocoon of closely woven texture, wall
pocket type with flaring sides and a dorsal
anterior projection of the aperture rim.
Holotype female, allotype male taken as
pupae on traling vegetation and reared in
laboratory.

Pupae collected from stream

running under K-19 Road at Canal Zone, Repub¬
lic de Panama boundary line, 12 July 1955.
Paratype males and females.
Holotype female and allotype male pre¬
served partly on microscope slide numbers
00216 and 00213, respectively and as alcoholic
specimens with the same numbers respectively.
Paratype females and males similarly preserved.
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Discussion:

This species is readily-

distinguished from L. marathrumi in the re¬
stricted fauna of Panama and its dark brown
mesonotal coloration, groups of scale-like
hairs, and lack of mesonotal stripes or pat¬
terns distinguish it from other species of the
group occurring in other areas.

The distinct¬

ive buccopharyngeal apparatus of the female
and male clasper further set this species apart
from all others reported upon here.
The jnaequalis Group
This group is difficult to define inasmuch
as I have seen only the slides of the types of
S. clarki Fairchild, 1940; and know of S. jnaequalis
Paterson & Shannon, 1927, through the excellent
description and illustrations of this species
in Argentina presented by Wygodzinsky (1953a).
S. clarki differs so markedly from the illustra¬
tions and descriptions of S. jnaequalis that there
is only one conclusion, that there are at least
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two closely related species, bearing generic
resemblances to one another, in a distinct
species complex.

Simulium clarki Fairchild, 1940
Fairchild (1940) described Simulium
clarki as follows:
*n
TT^E!;l4LE* “ Length of mesonotum and scutellum 0.9 mm., of wing, 1.9 mm. Frons subnangular, narrow at antennae, broad at vertex, excision of eye margin opposite antennal
base as deep or deeper than wide.
Clypeus
longer than broad, broadest at apex, narrow
at antennal insertion. Frons and clypeus
pale silvery grey pollinose, the former with
a few, the latter with many silvery hairs
Antennae subcylindrical, of 11 segments,
^rL°ni?T1-at baSSi darkeninS to a black apex,
grey pollinose and pubescent. Palni and ‘
proboscis dusky.
"hesonotum (viewed from above) uniformlv
silvery grey pollinose, rather evenly bes™ 7
apaceci silvery to pale brassy hairs
wmch are longer and denser on the margins than
on the disc.
On the posterior fourth and
the^level
of^1
t0 aS
far hairs
f^ard
as
tne level of
the wing bases,
these
point
towards the anterior end of the insect, while
those on the rest of the mesonotum poiAt bac?-

S

0f

?he two'tvn
.landing hai^s is formed
5 0 typ?s J°ln*
Scutellum silvery
rey with dense, long, curved, silvery hairs

pollinose?

68 0f mesonotum silvery grey
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"Legs:
Fore coxae and femora yellow
with yellow pubescense, the latter very
s lghtly dusky at apex. Tibia yellow with
dense silvery pollinosity on the outer side
ana yellow pubescence on the inner; apex
dusky.
Tarsi black, slightly inflated,
black pubescent. Mid coxae dusky, femora
yellow, dusky at apex and with yellow pub¬
escence.
Basal third of tibiae white, silvery pubescent, apical two-thirds black,
with mixed yellow and black pubescence,
aasitarsus basally two-thirds white, rest
ana remaining tarsal segments black. Hind
legs, as figured (fig. 10).
Calcipala and
pedisulcus well developed.
Claws of mid
tarsal with a minute tooth (fig. 18).
"Wings with stem vein hairy, R- simple.
Halteres white.
2
p
...
"Abdomen dusky with scattered pale hairs,
shiny St flV6 segments rather well chitinized’
ilALE: - Essentially like the female but
mesonotum (from above) deep velvety black
with
rich golden
hai^s■Jith iEE1L-C0T?fe21wl?h
light of suitable incidence,
a broad
con¬
tiguous marginal band of silvery pollinositv
encircling the mesonotum can be made out.
Tne scutellum is much less hairy the abdomen
less highly chitinized, is velvety black with
patches of bright silvery pollinosity on’the
siaes of tergites two and five.
"PUPA with six-branched filaments 3.3 mm.
long (fig. 30).
COCOON 2.8 mm. long, subconic.
The aperture at about 90o to the long axis the
^perture sides flaring and produced beyond’the
aperture on the substratum. About half floored
l™gln °£ aperture thickened. Texture quite
loose and open, net-like laterally,Tr
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My expanded description follows, in
which additional features are described,
some for the first time.
FEMALE.

Head.

The head of the female

was dissected prior to description; hence,
only the microscope slide preparations will
form the basis for description of the head.
Eyes dichoptic.

Frons as in fig. 13, pi. I;

rather wide, noticeably wider at vertex, and
with scattered hairs over its surface.

Cly-

peus subquadrate, with long bristles as on
frons and vertex.
preparation;

In the microscope slide

clypeus appears to be lighter

than the frons and the latter lighter than
the vertex.
13, pi. I.

Fronto-ocular angle as in fig.
Antennae (fig. 22, pi. II), 11-

segmented, strongly tapering from third seg¬
ment.

Mouthparts dark.

Mandibular teeth with

blank space on upper edge apically, or with
vestigial teeth visible under high power in
this space.

Sensory organ as in fig. 13, pi.
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V) with strongly sclerotized cornuae and
convex median space, numerous sharp teeth
occur on the convex median space in a loose
mound.
Thorax.

Mesonotum. Ground color deep

brown (brown black) masked by powdery blue
pruinosity and dense covering of yellow to
brassy, scale-like hairs over notum, the
scale-like hairs on the lateral margin and
the prescutellar area are white and equally
dense.
Scutellum brown, long light and dark, erect
setae along latero-posterior border; long, light
(whitish), appressed hairs also occur among the
peripheral hairs and also over the dorsal
surface.
Postnotum brown, nacreous*
(fig. 13, pi. VIII).

Sc setose on

its under surface on approximately its basal
two-thirds.

Stem vein hairy, hairs brown.

Basal section of radius setose.

Rj. with spini-
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form setae predominating in a single line.
^2/3 with hair-like setae on under surface
except for short bare basal section.
nearly straight.

CU2 sinuous.

Cu-^

An^ bending

towards Cu2 apically, may join Cu2 short of
wing margin.
Haltc;res base darkj stem dark, paling
to whitish knob.
Paratergite black.
Pleura dark brown to black, nacreous.
Mesepimeral tuft a group of whitish hairs.
Post spiracular bristles whitish.

Pleural

membrane appears to bear whitish scale-like
hairs but the distorted condition of the
specimen prevents verification.

(Pleural

membrane of other females in series studied
bear whitish scale-like hairs on the pleural
membrane•)
l££s.

(See figs. S9-95, pi. XIII for

pigmentation of cleared and mounted legs.)
I: coxa, yellow as is trochanter, femur and
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tibia except for blackened apex of latter;
tarsus black.

Whitish or silvery hairs on

anterior face of the tibia.

XI: coxa brown

with light brown hairs; trochanter yellow,
slightly browned apically, femur dusky yellow
with hairs that have brilliant golden glint
under some lighting conditions; tibia whitish
basally, apical half blackened; basitarsus
whitish on basal two-thirds, blackened on
apical third, remainder of tarsal segments
black.

Ill: coxa brown; trochanter yellow,

femur yellow basally, rest of segment brown;
tibia white on basal third, remainder brown
except lor blackened apex; basitarsus white
except black apex and ventral edge; remaining
tarsal segments black.

Tarsal claws of fore,

mid, and hind legs as in figs. 39-91, pi.
XIII.

Calcipala and basitarsus well developed

(fig. 95, pi. XIII).
Abdomen.

Basal scale brown-black, basal

fringe of sparse, whitish-brown hairs, relatively
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short.

Remainder of segments dark brown-

black, with at least segment II nacreous.
Terminalia.

Anal lobe and cercus as

in fig. 13, pi. XIX.

Genital fork (fig. 13,

pi. XXII) with lateral arms forming an inner
U-shaped space; tip of handle greatly ex¬
panded.

Oviscapts as in fig. 13, pi. XXV.

MALE.

Head.

Antennae 11-segmented.

Clypeus strongly convex, with evenly scat¬
tered rather long dark hairs on its surface.
Thorax.

Post-pronotal shoulders black¬

ened, with long, whitish tan hairs.

Pleura

silvery nacreous and with hairs similar to
those on the post pronotal shoulders.
Mesonotum deep velvety brown to black
on the crown, remainder as described by
Fairchild (1940).
Scutellum brown, with long, erect, curved
light and dark bristles along latero—posterior
border and few whitish tan appressed hairs.
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Postnotum blackish, with silvery blue
pruinosity under some light conditions.
usings.

essentially as in female except

for Sc which has only $ few hair-like setae
near its base on the under surface besides
the three on the upper surface•
Halteres.

Base black, stem brown to

yellowish knob.
Paratergite black.
Pleura brown to black on anepisternum and
katepisternum, all silvery pruinose.

Pleural

membrane with light colored hairs on its
upper reaches.
hairs.

Mesepimeral tuft of light

Postspiracular bristles of whitish

and black hairs.
Legs. I: coxa yellow, nacreous; trochanter
and femur slightly browned; tibia blackened
at apex, rest yellowish, outer surface with
whitish hairs and whitish pruinosity; tarsus
all black.

II: coxa black; trochanter and

femur browned; tibia white at base, apical half
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blackened; first tarsal segment white on
more than its basal half, remainder black¬
ened as are the remaining tarsal segments#
III: coxa blackened; trochanter tan; femur
tan at base, remainder blackened; tibia yel¬
lowish white at base, remainder blackened.
Abdomen.

Segment I deep velvety brown

to black; basal fringe of light brown hairs;
segment II nacreous, remainder of abdomen
deep velvety black.
Terminalia.

Side piece and clasper as in

fig. 10, pi. XXVIII.

Arm of the adminiculum

as in fig. 10, pi. XXXII.

Adminiculum as in

fig. 10, pi. XXX.
PUPA.

Pupal respiratory apparatus as

in fig. 9, pi* XXXIV; each branch arises from
a single, common stalk and each bifurcates
near base.
Homoeotype females and males bred from
pupae taken on dead leaves and twigs as well
as trailing grass.

None were collected and
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identified from the type locality given
as Summit Experiment Gardens, Summit, Canal
Zone by Fairchild (1940).
In addition to the collection records
given by Fairchild (1940) the following
records are reported:

one female bred from

pupa removed from stream vicinity of Forest
Reserve, Canal Zone, 17 Dec. 1953, Coll. LIV;
five reared females taken as pupae from stream
vicinity of Huile, R.P., 1$ Feb. 1954, Coll.
CX; six reared females taken as pupae from
stream vicinity of Huile, R.P., 16 March 1954,
Coll. CXXIV; one reared female taken as pupa
at Nuevo Eraperador, R.P., 19 Feb. 1954, Coll.
CXIII; three reared females taken as pupae at
El Valle, Code Province, R.P., 6 Jan. 1954,
Coll. Ill; one reared male taken as pupa at El
Valle, Code Province, R.P., 6 Jan. 1954, Coll.
a.nd one reared male taken as pupa from
stream in the vicinity of Huile, R.P., IS Feb.
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1954, Coll. CX.
Discussion:

The closest known species

resembling S. clarki Fairchild is S. inaequalis

(Patterson and Shannon, 1927).

zinsky (1953) states:

Wygod-

"Comparando S. inaequa-

lis (sic) con S. clarki (sic) encontramos muy
pocos caracteres que nos permiten separar las
especies.

Los adultes de clarki son conspic-

uamente minores (largo del ala no alcangado
2 mm., en inaequalis alrededor de 2.5 mm.).
En la pata posterior, de ambDS sexos, hay
mayor extension de pigmento oscuro de la
tibia (vease figs. 58 y 60).

El lobulo

apical de las pincetas del macho es relativamente mos carto en clarki, no ilegando a
alcanzar de todo la longitud de labulo
basal (fig. 61 y 62).

El adminiculo, practi-

camente identico en las dos especies, es sin
embargo algo minor en clarki (sic)
y 65).

(figs. 64

Los procesos anteriores de las expan-
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siones laterales de la horquilla genital
de la herabra son enteramente pigmentados
en clarki (sic)

(segun Fairchild, 1940) y

practicamente incolores en inaequalis.

Todas

los otras caracteres morfologicos y de color,
incluso la bucofaringe rauy caracteristica
de la hembra, son identicos en las dos
especies.

Heraos basado esta comparacion

en el exaraen de paratipos di clarki (sic),
puestos araablemente a nuestra disposicion
por el Dr, Bequaert, del Museum de Comparative
Zoology, de Harvard.
,fLas pupas de clarki (sic) son algo menores (largo del capullo de clarki (sic) 2.3,
de inaequalis (sic) hasta 3»5 mm,).
eraas si la diferencia.

No sab-

Muy pequena que se

observa en la altura de las bifurcaciones de
las ramas secunarias, es de valor especifico,
ya que podna representar variaciones individuales.
"No hay duda que S. clarki (sic) es el
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representante geographico de S. inaequalis
(sic), en America Central; talvez seria mas
adecuado considerar clarki como subespecie
de inaequalis

(sic)."5

5"Comparing S. inaequalis with S. clarkit we
find very few characters which permit us to
separate the species.
The adults of clarki
are conspicuously smaller (length of the wing
not reaching 2 mm. in inaequalis about 2.5 mm.).
In the posterior leg of both sexes, there is a
major extension of dark pigment of the tibia
(see figs. 5& and 60).
The apical lobe of the
claspers of the male is relatively shorter in
clarki, not quite reaching the total length of
the basal lobe (fig. 61 and 62).
The adminiculum, practically identical in both species,
nevertheless, somewhat minor in clarki (figs.
64 and 65)* The anterior processes of the lat¬
eral expansions of the genital fork of the fe¬
male are entirely pigmented in clarki (accord¬
ing to Fairchild, 1940) and practically color¬
less in inaequalis. All the morphological and
color characters, including the buccopharyngeal
which is very characteristic in the female,"
are identical in both species. We have based
this comparison on the paratype examination of
clarki, put at our disposal by Dr. Bequaert, of
the Museum of Comparative Zoology of Harvard.
"The pupas of clarki are somewhat smaller
(length of the cocoon of clarki 2.3, of in¬
aequalis up to 3*5 mm.). We don’t know if the
small difference which is observed in the
height of the bifurcations of the secondary
branches, is of specific value, since it could
represent individual variations.
"There is no doubt that S. clarki is the
geographical representative of S. inaequalis
in Central America; maybe it would be more
adequate to consider clarki as a subspecies of
inaequalis."
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The differences between S. inaequalis
and S. clarki are far greater than those
appreciated by Wygodzinsky; for example,
the buccopharyngeal apparatus of S. clarki
Lears only a superficial resemblance to
S. ihaequalis indicating close phylogenetic
affinities between the two but actually
markedly different.

The cornuae of S. in¬

aequalis are massive and widespread, almost
horizontal, while those of S. clarki are more
slender and upright.

The cornuae of S. in¬

aequalis slope into the median space, almost
to the median mound of teeth, which are closely
packed and much elevated, whereas in S. clarki
the cornuae leave rather wide, lateral bare
spaces on either side of a low mound of
loosely grouped teeth.

The antennae of S.

Inaequalis are more strongly tapered beyond
the third segment.

The sensory organ of S.

clarki is longer in proportion to the third
palpal segment than is that of S. inaequalis.
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The apex of the fronto-ocular angle is
acute in S. clarkit bluntly rounded in S.
inaequalis.

The anal lobes of the two have

different outlines and apparently that of
S. inaequalis is more heavily sclerotized.
The upper inner angles of the lateral arms
of the genital fork in S. inaequalis project
towards one another much more markedly than
in S. clarki.

The expanded tip of the

handle of the genital fork in S. clarki is
nearly hyaline and angular in contrast to
the dense, rounded, dilated tip found in
S. inaequalis.

The oviscapts of S. clarki,

though of the same type, appear to be quite
different from those figured by Wygodzinsky
(1953a).
t

In view of the differences noted above
there is no valid taxonomic reason not to
consider S. clarki as a different species
from S. inaequalis.

The resemblances are

generic, not specific, for the representatives
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of 3. clarki that I have examined, includ¬
ing the holotype, allotype and paratype
specimens, differ consistently from the
characters reported for S. inaequalis.
The metallicum Group
The metallicum group is characterized
by their blackish coloration; bare basal
section of radius; toothed tarsal claws;
female buccopharyngeal apparatus with con¬
cave, nearly hyaline median space devoid of
teeth; female genital fork with lateral arms
having a "double-wave" appearance, and the
peculiarly "shouldered" male adminiculum.
Known pupa have six-branched respiratory
organs.

Many of the species comprising this

group have the female mesonotum brilliantly
iridescent with a lyre-shaped pattern over
the mesonotum visible under some conditions
of lighting.

Some have the lateral margins

of the mesonotum green iridescent, others blue
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iridescent.

Some members of the group bear
I

no visible pattern on the mesonotum and lack
the iridescence.
setae are found on

Generally, only spiniform
but two of the species

reported here have hair-like as well as spin¬
iform setae on R^.
None of the proposed generic or subgeneric
names appear to apply to this group.

Accord¬

ingly, they are placed in the genus Sinulium
s. str. Latrielle, 1302, as a matter of con¬
venience only, at this time.
This group, in Panama, is comprised of
six closely related species, all of which could
be easily mistaken for Simulium metallicum of
authors.

The many references to S. metallicum

in the literature and its notorious involve¬
ment in the transmission of onchocerciasis in
Mexico and Guatemala make it a natural selec¬
tion to typify the group.

It is also one of

the first named neotropical simuliid species
having been described by Bellardi in 1359, type
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locality Mexico*

Also, authors have gener¬

ally recognized species as S. metallicum
which are certainly within the metallicum
group, if not metallicum itself*

Malloch

(1914) and Pinto (1931) are the only workers
reporting species as

metallicum which dis¬

agree with the usually accepted concept of the
species.

Malloch (1914) reported aspecies as

S* metallicum which emerged from a pupa with
an ^-branched respiratory apparatus.

This

places MallochTs species outside of the
metallicum group, perhaps with the quadrivittc;tum complex.

The pupal respiratory apparatus

,-jUred by Pinto (1931)

is a mirror image of

MallochTs figure.
Additionally, I have read descriptions
oi species which apparently apply to species
very closely related to the metallicum-group
yet no mention is made of S. metallicum in the
distinction of the species.

A case in point

is that of S. riveti Roubaud, 1906 as discussed
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by Wygodzinsky (1953b: 332-334).

S. riveti

obviously resembles S. metallicum and shhuld
be included in whatever generic segregate the
latter is.

5. riveti is a blackish species,

with metallicum-like mesonotal pattern, bucco¬
pharyngeal apparatus with concave, hyaline
median space;

with only spiniform bristles;

genital fork with "double wave” formation
of the lateral arm; anal lobes and cerci
typical of the metallicum group as are the
oviscapts.

That Wygodzinsky does not dis¬

tinguish it from S. metallicum is either an
omission on his part or a lack of appreciation
for phylogendtic relationships exhibited in
morphologic features.
The known pupae of the Panama representa¬
tives of the metallicum group have six-branched
respiratory organs, with the cephalic tongues
very much alike.
Three of the six species reported upon here
were taken in the act of biting man and it ap¬
pears quite likely that the metallicum group
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is strongly zoophilic with many species anthropophilic if presented the opportunity to
feed on man,

Simulium Species #11

Fzh-ALh•

Head,

Frons and fronto-ocular

angle as in fig, 14, pi, I; frons with
slightly divergent sides.
mented (fig. 24, pi. II);

Antennae 11-seg¬
scape, pedicel, and

basal half of third segment lightly pigmented,
remainder of antenna darkly pigmented in mi¬
croscopic preparation.

Sensory organ

(fig.

14, pi. IV) occupies approximately one-third
of the length of the third palpal segment.
Buccopharyngeal apparatus (fig. 14, pi. vi)
with cornuae heavily sclerotized and median
space concave and hyaline.
Thorax.

Post-pronotal shoulders black,

silvery pruinose under certain incidence of
light; with light colored hairs.

Pleura

similarly colored as shoulders, with same
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pruinosity, and with hairs that appear
silvery under most light conditions.
Mesonotura black with brilliant nacre¬
ous lyre-shaped pattern over notum (some¬
times iridescent) and similarly brilliant
lateral bands uniting posteriorly over the
prescutellar area.

The lateral bands sweep

over the shoulders in a wide band to unite
with the dorsal lateral stripes forming
the outer outline of the lyre.
stripe is narrow.

The median

The pattern is best seen

by holding the specimen with its head down
and towards the light, then rolling the spec¬
imen backward and forward.

Black decumbent

hairs over notum in typical arrangement; longer
hairs in prescutellar area.
Scutellura black, silvery pruinose under
certain incidence of light;

long, black erect

hairs along latero-posterior border.
Postnotum black, silvery pruinose, devoid
of hairs.
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Wi££.

(See fig.

15,

pi.

vill)

cell with reduced macrotrichiation.

Costal
Sc with

a row of three hair-like setae on upper sur¬
face at base and six similar setae on under
surface at base.
bare.

Basal section of radius

Rj_ with a single row of spiniform

macrotrichia on upper surface.

R2/3 with

single row of hair-like macrotrichia on under
surface except on short, bare, basal section.
Cu£ sinuous; An^ apparently uniting with Cu2
a short distance from wing margin.
Halteres.

Base and stem black, latter

with light colored hairs; knob yellowish
white.
Pleura black, brilliantly nacreous.
Mesepimeral tuft of black hairs.

Post spir-

acular bristles light.
(See figs. 100-106, pi.. XIII for
tarsal claws, calcipala, pedisulcus and pig¬
mentation pattern of microscope slide prepara¬
tion.)

I:

coxa blackish tan; trochanter, femur

262-

-

and tibia lighter than coxa, tibia with
basal and apical blackenings; tarsus black
and segments noticeably expanded.

II: coxa

black; trochanter, femur and tibia deep
blackish brown; three basal tarsal segments
yellow except for blackened apices; fourth
and fifth tarsal segments black.

Ill: coxa

black; trochanter, fernur and tibia blackbrown; tibia with whitish scale-like hairs;
basitarsus wliite except for basal blackening
and blackening of apical third; basal half of
second tarsal segment whitish, remainder black
as are remaining tarsal segments.
Abdomen.

Black (sooty black on at least

first five segments).
dark hairs.

Segment II metallic iridescent.

Terminalia.
fig. 14, pi. XIX.
pi. XXII.
MALE.
hairs.

Basal fringe light and

Anal lobe and cercus as in
Genital fork as in fig. 14,

Oviscapts as in fig. 14, pi. XXVI.
Head.

Clypeus with long black

Antennae as in fig. 25, pi. II, pig.
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mentation of microscopic preparation as that
noted for female*
Thorax, Post-pronotal shoulders black,
silvery pruinose under some lighting conditions
with black hairs*

Pleura as shoulders, with

bright silvery hairs.
Kesonotum velvety black except for rather
wide lateral band of blue iridescence which
joins broadly with similarly iridescent prescutellar area.

The lateral band runs nar¬

rowly over shoulder to join chevron-like
slashes of blue iridescence.

The slashes run

diagonally from the shoulder toward the crown
but do not unite medianly.

Rather long de¬

cumbent hairs occur in typical arrangement over
scutum, being brassy under some lighting con¬
ditions.

Longer black hairs (some very long)

occur in prescutellar area.
Scutellum black, with long black, erect
bridles along latero-posterior border.
Postnotum black, silvery pruinose, devoid
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of hairs.
Winp;s essentially as in female.
Halteres.

Base and stem black; knob

yellow to yellow-white.
Pleura black (pleural membrane brown),
iridescent pruinose.
dense black hairs.

Mesepiraeral tuft of
Post spiracular bristles

black.
Legs.

I: coxa black with whitish hairs;

trochanter and femur brown, lacter with black¬
ened apex; tibia with median portion brown,
ends blackened; tarsus black, expanded.

II:

coxa, trochanter, femur, and tibia black;
basitarsus tan except for blackened apex;
remainder of tarsus black.

Ill: coxa, tro¬

chanter, femur, and tibia black; basitarsus
black at base and on apical half, rest white;
remainder of tarsus black.

Basitarsus nearly

parallel-sided.
Abdomen velvety black at least on basal
five segments.

Basal fringe of dark hairs.
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Segment II metallic iridescent*

At least

segments V and VI with basal lateral aspects
metallic iridescent*
Terminalia.

Side piece and clasper as in

fig. 12, pi. XXVIII.
12, pi. XXXI.

Adminiculum as in fig.

Arm of the adminiculum as in

fig. 12, pi. XXXII.
PUPA.

Respiratory apparatus comprised of

six long filamentous tubes arising as bifur¬
cations of three short branches stemming from
a short trunk.

Cephalic tongues of male and

female as in figs. 21 & 22, pi. XXXVII.

Holotype female and paratype females
taken as pupa on dead leaf at Boquete, Chiriqui
Province, Republic de Panama, 23 March 1954
(Burns and Palma, Colls.).

Allotype male

taken as pupa on dead leaf at Boquete, Chiri¬
qui Province, Republic de Panama, 14 April
1954.

Two paratype females also taken in

the

act of biting man, Boquete, Chiriqui Province,
Republic de Panama, 25 March 1954.
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Holotype female partly preserved in
Canada balsam on slide $00304 and a dry
carcass with same number.

Allotype male

similarly preserved with number 00342.
Paratype females with numbers 00703,

00797,

00301, and 00311.
Discussion:

The external microscopic

features of this species are similar to
those reported for S. metallicum (Fairchild,
1940; Dalmat, 1953)> and can be distinguished
from

metallicum of authors by the micro¬

scopic features of male and female genitalia.
None of the published illustrations of these
structures in S. metallicum bear more than a
generic similarity to those of this species.
(The reader can best appreciate the differences
between this species and the five following
ones by referring to the plate figures of the
genitalia.)

Microscopically, the complete

lack of macrotrichiation over the costal cell
distinguishes Species $12 from this species, as
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do the generally darker legs of Species #12.
The powdery blue pdlinosity obscuring the
black mesonotum of Species #15, plus its
lack of definite patterns, distinguish the
latter from Species #11 as well as from
Species #12, #13 and #14#

Microscopic de¬

tail of the male and female of Species #16
distinguish it readily from all species re¬
ported here.

The "unshouldered” male adminic-

ulum of Species #17 distinguish it from all
species reported here.
Simulium Species #12
FEMALE.

Head.

Eyes dichoptic.

Frons

nearly parallel-sided (fig. 15, pi. I).
ocular angle as in fig. 15, pi. I.

Fronto-

Antennae

(fig. 26, pi. II) 11-segmented; scape, pedicel
and basal portion of third segment lightly
pigmented in microscopic preparation.

Sen¬

sory organ (fig. 15, pi. IV) occupies one-half
the length of the third segment.

Buccopharngeal

apparatus (fig. 15, pi. VI) with moderately
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heavily sclerotized cornuae; median space con¬
cave , hyaline.
Thorax*

Post-pronotal shoulders dark

brown to black, true ground color masked bv
silvery pruinosity; with whitish hairs.

Pleura

as post-pronotal shoulders, with white hairs.
Mesonotum black, with brilliant metallic
iridescent pattern as follows:

a median lyre¬

shaped pattern formed of three longitudinal
stripes; one narrow stripe along median line
and a dorso-lateral, wide stripe on each side,
the latter stripes slightly bowed.

These

stripes merge with the large metallic iri¬
descent band over the prescutellar area,
which also runs broadly up each lateral margin
to the shoulders, thence broadly medianly to
join dorso-lateral stripe.

The lateral bands

are brassy metallic iridescent under some con¬
ditions.

Black, decumbent, scale-like hairs

occur over notum in typical manner (these appear
paler under some iliuminatiam due to the light
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glinting); longer black hairs in prescutellar area.
Scutellum brown, shiny, with long black
erect bristles along latero-posterior margin.
Postnotum dark brown, silvery nacreous
at base under some light conditions; devoid
of hairs.
Win^s.

(See fig. 16, pi. VIII).

cell with no macrotrichiation.

Costal

Sc with a row

of three hair-like setae on upper surface at
base and a staggered row of six similar setae
on under surface•
bare •

Basal section of radius

R-^ with a row of spinif orm setae on

upper surface except for short bare basal sec¬
tion.

^2/3 w^bh a row of hair-like setae on

under surface except for short bare basal sec¬
tion.

Cux nearly straight; Cu2 sinuous; An±

joining Cu^ acutely short of margin.
Halteres.

Base and stem brown, pruinose;

knob yellow to creamy white.
Pleura dark brown to black, shiny, nacreous
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under some light#
hairs.

Mesepimeral tuft of black

Post spiracular bristles dark.

Legs.

(See figs. 107-112, pi. XIV for

tarsal claws, calcipala, pedisulcus and pig¬
mentation pattern of microscopic preparation.)
I: leg missing; II: coxa black, shiny, and
nacreous under some light condition; trochan¬
ter dark brown to black; III: coxa black,
shiny and nacreous; trochanter, femur and
tibia dark brown to black; basitarsus black¬
ened at base and on apical two-fifths, white
on remainder; second tarsal segment white at
base to beyond pedisulcus, remainder black¬
ened.
Abdomen.

Sooty black on segments I, III,

and IV; segment II is metallic iridescent.
Terminalia.

Anal lobe and cercus as in

fig. 15, pi. XIX; anal lobe about twice as
long as wide.

Genital fork as in fig. 15, pi.

XXII; handle joins lateral arms without pig¬
mentation flaring into the latter.
as in fig. 15, pi. XXVI.

Oviscapts
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MALE. Head.

Eyes dichoptic.

Antennae

(fig. 27, pi. II), 11-segmented, with pig¬
mentation of microscopic preparation as in
female.
Thorax.

Post-pronotal shoulders brown,

with dark hairs that appear light under some
light conditions.

Pleura dark brown, with

white hairs.
Mesonotum sooty black except for metallic
blue iridescent pattern of a wide lateral band
running around to and over prescuteliar area.
The lateral band runs raedianly over shoulder
in narrow stripe to join chevron-like slash,
the posterior margin of which is straight and
runs diagonally toward center of "crown,"
its inner margin straight and divergent from
median line posteriorly.

Dark scale-like

hairs over notum in typical manner, rather
sparse; glint under some light conditions; longer
hairs in prescuteliar area.
Scutellum dark brown; long, erect, dark
bristles along latero-posterior margin; lighter
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appressed scale-like hairs among the latter.
Postnotum black, nacreous, devoid of
hairs.
Wings essentially as in female.
Halteres.

Base and stem black, latter

with light colored hairs that glint under
some light conditions; knob yellow to creamy
whit e •
Pleura dark brown to black, nacreous.
Mesepimeral tuft of dark hairs.

Postspirac-

ular bristles dark.
Legs.

I: coxa dark brown to black with

whitish hairs on anterior surface; trochanter
and femur brown; tibia and tarsus black.

II:

coxa, trochanter and femur black; tibia dark
brown; first three tarsal segments tan except
for blackened apices; fourth and fifth tarsal
segments blackened.
Abdomen sooty black on segment I; segment
II metallic iridescent.

Basal fringe of dark

hairs that glint under some light conditions.
Terminalia.

Clasper and side piece as in
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fig* 13, pi. XXVIII.
131 pi. XXXI.

Adminiculum as in
Arms of the adminiculum

as in fig. 13, pl. XXXII.
PUPA.

Respiratory apparatus as in fig.

11, pl• XXXIV.

"Cephalic tongue" of male and

female as in figs. 23 & 24, pl. XXXVII, re¬
spectively.
Holotype female taken as pupa on trailing
vegetation, 1.5 miles from Route Junction
Gambea Road-Gaillard Highway towards George
Green Park, Canal Zone, on 17 Dec. 1953.

Allo¬

type male taken as pupa on trailing vegetation
0.4 miles from Route Junction Gambea RoadGaillard Highway, Canal Zone, 17 Dec. 1953.
Holotype female partly preserved on
slide #00557 and as carcass with same number.
Allotype male similarly preserved with #00747.
Discussion:

Microscopic detail of dis¬

sected mouthparts, male and female genitalia
distinguish this species from others reported
here.

Macroscopic differences between the

metallicum-like species are difficult to ap-
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preciate due to the subtle nature of
differences between species#

Simulium Species #13
FEMALE.

Head.

Eyes dicoptic.

nearly parallel-sided.
prominent.
wide.

Frons

Fronto-ocular angle

Clypeus subquadrate, longer than

(See fig. 16, pi. I for frons and

1ronto-ocular angle.)

Antennae 11-segmented

(fig. 2&, pl# II); scape, pedicel and basal
half of microscopic slide preparation (00271)
light colored, remainder of segnents darkly
pigmented.

Sensory organ (fig. 16, pi. IV)

occupies approximately one-third the length
of the third palpal segment.

Buccopharyngeal

apparatus (fig. 16, pi. VI) with heavily
sclerotized cornuae and with median space
concave, hyaline.
Thorax.

Post-pronotal shoulders black,

with whitish hairs.

Pleura black and with

whitish hairs.
Mesonotum metallic blue-black, with
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black scale-like hairs in typical arrange¬
ment.

A faint lyre-shaped pattern is formed

by two dorso-lateral iridescent stripes and
a thinner median iridescent stripe.

This

pattern is seen when the specimen is viewed
from above, its head toward the light in
front and when rolled backwards and forwards.
The lateral and anterior margins and the prescutellar area similarly iridescent under cerbciin incidence of light.

Hairs of the pre—

scutellar region longer than those over
notum.
Scutelium black, silvery pruinose under
some light conditions; long, black, erect
bristles on latero-posterior border.
Postnotum black, silvery pruinose under
some light conditions; devoid of hairs.
Win^s-

(fig. 17, pi. VIII).

Sci with a

row of three setal scars on upper surface at
base and a row of six hair-like setae on under
surface at base.

Basal section of radius bare.
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R-L with a single row of spiniform rnacrotrichia on upper surface.

R2/3 densely

clothed with whitish hairs.
Mesonotum velvety black; a broad lateral
stripe, brilliantly light blue, iridescent,
extending around posterior margin over prescutellar area; anteriorly the lateral band
narrows sharply around shoulder to join chevron-like, dorso-lateral slashes, similarly
iridescent, that terminate approxirratdly onethird the distance over the notum.

Black

hairs (appear slightly brassy under some
light conditions) over notum in typical man¬
ner, longer ones in prescutellar area.
Scutellum black with long, erect, black
bristles along latero-posterior border.
Postnotum black, silvery pruinose under
some light conditions; devoid of hairs.
Wings essentially as in the female.
Halteres as in the female.
Pleura black with metallic iridescence
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(pearleaceous under some lighting condi¬
tions).

Mesepiraeral tuft of black hairs.

Postspiracular bristles black.
Legs.

I: coxa black, pruinose, with

yellowish white hairs; trochanter dark;
femur tan with some whitish hairs and black¬
ened apex; tibia as femur; tarsus black.
II:

coxa black, pruinose; trochanter dark

brown as are femur and tibia; first and
second tarsal segments light tan except for
blackened apices; reminder of tarsus black.
Ill: coxa, trochanter, femur and tibia as
leg II; basitarsus black at base and on
apical two-fifths, remainder of segment
white, segment not expanded; second tarsal
segment light on basal half, black on apex;
remainder of tarsus black.
Abdomen velvety black.
light black hairs.

Basal fringe of

Segment II brilliantly

metaLlic iridescent, as are the basal with
single row of hair-like macrotrichia on under
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surface except for short bare basal section.
Cu-l nearly straight; CU2 sinuous; An^ appear¬
ing to fade out before joining CU2 on wing
margin.
Halteres.

Base and stem brown, latter

with hairs; longer near base; knob yellowish
white•
Pleura black, bluish iridescent,
imeral tuft of black hairs.

toesep-

Postspiracular

bristles lighter than ground color.
Legs.

(See figs. 113-119, pi. XIV for

pigmentation of microscope slide preparation;
and for tarsal blaws, calcipala and pedisulcus).

I: coxa blackish, with white scale¬

like hairs on anterior surface; trochanter and
fe air brown; tibia blackened and with white
hairs; tarsus black.

II: femur blackish

brown (darker than fore leg); tibia as femur
but with white hairs; first three tarsal
segments yellow-tan except for blackened
apices; fourth and fifth segments black.

Ill:
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coxa, trochanter, femur, and tibia blackish
brown, the latter with white hairs; basitarsus blackened at base on apical twofifths, remainder of segment whitish; second
and third tarsal segments light at base,
blackened apically; fourth and fifth tarsal
segments black.
.

Abdomen black.

hairs.

Basal finge of light

Segment II metallic iridescent.

Terminalia.

Anal lobe and cercus as

in fig. 16, pi. XIX.

Genital fork as in

fig. 16, pi. XXIII, lateral arms with double
wave appearance; poorly defined structure.
Oviscapts (fig. 16, pi. XXVI) hyaline, with
micro and raacrotrichia.
MALE•

Head.

Eyes hoioptic.

Antennae

as in fig. 29, pi. If; microscopic prepara¬
tion (00350) with same pigmentation as fe¬
male .
Thorax.

Post-pronotal shoulders black,

sli^itly iridescent under some light condi¬
tions, with whitish hairs.

Pleura black,
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lateral aspects of segments IV, V, VI and
VII with the iridescent slash increasing
in size on succeeding segments,
Terminalia.

Clasper and side piece as

in fig. 14, pi. XXVIII; clasper slightly
tapering, with single terminal spine.
miniculum as in fig. 14, pi. XXI.

Ad-

Adminic¬

ular arms as in fig. 14, pi. XXXII; five
large teeth beyond basal plate intermixed
with many smaller teeth.
PUPA.

Respiratory apparatus (fig. 12,

pi. XXXIV) consists of sic long, filamentous
tubes arising close to the base from three
short principal branches which derive from a
short trunk.

Male and female "cephalic

tongues" as in figs. 25 & 26, pi. XXXVII,
respectively.
Holotype female, allotype male preserved
as dissected parts mounted on slides #00271
and #00350, respectively and as mutilated
carcasses bearing the same respective numbers.
Discussion:

Microscopic detail of
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dissected mouthparts, male and female
genitalia distinguish the species best from
others reported here.

Subtle differences

in macroscopic features are difficult to
appreciate.

Simulium Species #14
FEMALE.

The description of this species

is based upon the microscopic slide prepara¬
tion and mutilated carcass.
Head.

Eyes dichoptic.

Frons and fronto-

ocular angel as in fig. 17, pi. I.

Frons

nearly parallel-sided, not as wide as clypeus, longer than its own width above frontoocular angle.

Antennae (fig. 30, pi. II),

11-segmented; scape, pedicel, and most of
third segment of processed antennae lightly
pigmented, remainder of flagellum dark.
Sensory organ (fig. 17, pi. IV) occupies
approximately one-half the length of the third
segment.

Buccopharyngeal apparatus as in fig.

17, pi. VI.
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Thorax.

Post-pronotal shoulders gray

pruinose, with dark hairs.

Pleura concol-

orous with shoulders, with lighter hairs.
Mesonotum black, with brilliant, metal¬
lic, iridescent lyre-shaped pattern typical
of metallicum group and similarly iridescent
lateral margins and prescutellar area.
Black hairs over notum in typical manner,
longer hairs over prescutellar area.
Scutellum black, nacreous, with dark
upright hairs along latero-posterior margin.
Postnotum black, nacreous, devoid of
hairs.
Wings.

(fig. 13, pi. VIII).

Sc with

three hair-like setae on upper surface at base
and several similar setae in a short row on
under surface at base.
bare.

Basal section of radius

with spiniform setae only.

with a single row of hair-like setae.
nearly straight; CU2 sinuous.

^2/3
Cu^

An^ bends towards
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CU2 but apparently does unite with the latter.
Halteres with base and stem black, latter
with black hairs and yellowing apically to
yellow knob.
Pleura black, metallic iridescent.

Mes-

epimeral tuft of black hairs.
Legs. (figs. 120-126, pi. XIV).

I:

coxa dark brown as is the trochanter; femur
lighter brown; tibia black, whitish pruinose;
tarsus black.

II: coxa, trochanter, femur,

tibia black; first three tarsal segments yel¬
low except blackened apices, segments four and
five dark.

Ill: coxa, trochanter, femur,

tibia jet black; basitarsus white except for
blackened basal cap and apical fourth; re¬
mainder of tarsus black except whitish basal
portion of segment two.
sulcus well developed.
Abdomen.

Calcipala and pediTarsal claws toothed.

Deep black, terminal segments

shiny dorsally.
Terminalia.

Anal lobe and corcus as in
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fig. 17, pi. XIX.
17, pi. XXIII.

Genital fork as in fig.

Oviscapts as in fig. 17,

pi. XXVI.
Holotype female, paratype females taken
in the act of biting man near the town of El
Hato, Chiriqui Province, Republic of Panama,
24 Kay 1954.
Holotype female and a paratype female
preserved as dissected parts on microscope
slides and as mutflLated carcasses bearing the
numbers 01040 and 01041, respectively.

Two

paratype fenales preserved as whole specimens
in pill box, numbers 1041a and 1041b.
Discussion:

Macroscopic features do not

exhibit significant differences and only the
microscopic details of the genitalia can
distinguish this species readily from the
other metaliicum-like species.
Simulium Species #15
FEMALE.

Head.

Eyes dichoptic, black.

Frons black, lightly sifted with powdery blue
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pollinosity; black hairs.

Fronto-ocular

angle as in fig* 13, pi. I.

Clypeus with

heavy silvery pollinosity obscuring ground
color; dark hairs.

Antennae 11-segmented,

basal segments yellow-tan.
(fig. 13, pi. IV).

Sensory organ

Buccopharyngeal appar¬

atus with cornuae well sclerotized; median
space concave, hyaline (fig. 13, pi. VI).
Thorax.

Post-pronotal shoulders black,

silvery pollinose; clump of dark hairs, a few
light.

Pleura with dense whitish hairs.

Mesonotum with blackish ground color
obscured by powdery blue pollinosity.
definite patterns over notum.

No

Light decumbent

hairs, rather long, occur in typical manner
over notum.

These hairs appear light yellow

to golden under some lighting conditions.
Long black hairs over prescutellar area, which
may glint under some light conditions.
Scutellum dark brown; long, erect black
hairs along latero-posterior border; lighter*
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(tan) decumbent hairs occur among the latter.
Postnotum black, silvery pruinose.
Wings.

(See fig. 23).

reduced microtrichiation.

Costal cell with
Sc with a row of

three to four hair-like setae on upper surface
at base and a row of similar setae on under
surface at base.
bare.

Basal section of radius

R]_ with hair-like macrotrichia on

upper surface beyond basal fifth to beyond
tarsal half of free length, remainder of Rx
with spiniform macrotrichia.

^2/3 with single

row of hair-like setae on under surface ex¬
cept for short bare basal section.

Ci^ nearly

straight, Cu^ sinuous, An^ appears to join
Cu2 acutely short of wing margih.
Halteres.

Base and stem brown, latter

with light colored hairs; knob creamy white.
Pleura black, nacreous.
dark brown.

Pleural membrane

Mesepimeral tuft of dark hairs

which glint under some light conditions.
spiracular bristles whitish.

Post-
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Le^s.

(See figs. 127-133, pi. XIV for

tarsal claws, calcipala, pedisulcus and pig¬
mentation pattern of microscopic slide prep¬
aration.)

I: coxa shiny deerp brown, almost

black, with yellowish hairs; trochanter, femur
and tibia brown; tarsus black.

II: coxa black,

nacreous; trochanter deep brown with yellow
heirs;

femur and tibia brown; first and second

tarsal segments light tan except for blackened
apices; remainder of tarsus black.

Ill: coxa

black, shiny, faintly nacreous under some light
conditions; trochanter, femur and tibia deep
brown-black; basitarsus whitish except for
blackened base and apical third; second tarsal
segment whitish tan on basal half, black on
apical half; remainder of tarsus black.
Abdomen sooty black on basal four segments.
Basal fringe of light colored hairs.

Segment

II nacreous.
Terminalia. Anal lobe and cercus nearly
as shown in fig. 16, pi. XIX; poor positioning
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of these structures on all slides of this
species prevents accurate description at this
time.

Genital fork as in fig. 1#, pi. XXIII;

flap-like projections of the lateral arms
beyond tiny tooth-like projection distinct¬
ive .
This species was taken in a biting collec¬
tion on Cerra Campana, Code Province, Republic
de Panama, 24 October 1953*

They were quite

numerous in the vicinity of a small stream
about one-half way up the mountain.

This

species attacked man around the ears, neck,
and face for the most part; a few were taken
on the wrists.

All personnel had clothing

protecting other areas of the body at the time
and it is not known whether other parts of the
body would have been attacked.
Holotype female partly preserved in Canada
balsam on microscope slide #00023 and as
mutilated carcass with same number.

Paratype

females similarly preserved with numbers 22,

25, 28, 29.

This species is found in the col-
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lection of Dr. G. B. Fairchild deposited
with the Museum of Comparative Zoology.

The

slide is labeled "Species #1."
Discussion:

The hair-like setae on R,

distinguish that species from S. Species #11,
rr!2, # 13 and #14 as does the coloration of
mesonotum obscured by a powdery blue pollinosity and complete lack of the nacreous lyre¬
shaped pattern common to the latter species.
The genital fork of the female is distinct
from others of the group reported here and
unlike the published illustrations of other
specie s.

Simulium Species $16
FEMALE.

Head.

Dichoptic, black.

Vertex,

frons, and clypeus bluish white pruinose; black
bristly hairs mostly around margins and sparsely
over frons-clypeus.

Antennae (fig. 31, pl>

I-*.) black except for scape, pedicel and basal
portion of the third segment which are orangebrown; flagellum segments pubescent.

Fronto-
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ocular angle as in fig. 19, pi. I.
black.

Mouthparts

Sensory organ (fig. 19, pi. IV) oc¬

cupies nearly one-half the third palpal seg¬
ment.

Buccopharyngeal apparatus (fig. 19,

pi. VI) with cornuae moderately sclerotized,
median space concave, smooth, nearly hyaline.
Thorax.

Post-pronotum shoulders black-

brown, with long dark hairs.
maroon-brown black.

Mesonotum deep

With specimen on its side,

head left, hump towards light which is in front
of the scope, there is a metallic bluish
nacreous band along lateral margin which ex¬
tends posteriorly over the posterior portion
of the mesonotum.

A narrow dorso-lateral

pearleaceous pinstripe extends over the notum
diverging slightly from paralleling the mid¬
line as it runs posteriad, to join the nac¬
reous area behind.

This stripe is laterally

expanded on the anterior border teardrop fashion
its inner margin nearly straight, its outer
bulged.

These dorso-lateral stripes are sep-
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arated by a sooty black median stripe in the
center of vhich is a nacreous pinstripe down
the midline which does not appear to re,ach
the anterior margin nor the posterior nacreous
area.

With the specimen head forward, dorsum

UP> light in front, the nacreous area (blue
metallic iridescent) spreads over the entire
dorsum but always leaving a lyre-shaped pattern
on the notum with the pattern changing from
sooty-black to blue metallic iridescence as
the thorax is tilted forwards and back.

Dorsum

with typical arrangement of black appressed
hairs and long black hairs on posterior portion.
Hairs over mesonotura brassy under certain light
conditions.

Longer yellow hairs among the long

black upright hairs on the prescutellar region
and on posterior-lateral angles.
Scutellum brown with scattered appressed
short yellow hairs.

Long black hairs on latero-

posterior margin.
Postnotum black with pearleaceous pruinosity.
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Winp;.

(fig. 19, pi. IX),

Sc with three

hair-like setae on upper surface at base, and
a few similar hairs on under surface at base.
Stem vein hairy.
bare.

Basal section of radius

with spiniform and hair-like setae

on upper surface in a single row.

^2/3 wit*1

single file or hair-like setae on under surface
except for very short bare basal section.

Cu;l

nearly straight; Cu2 sinuous; An^ bends towards
Cu2 apically but fades before joining.

Costal

cell with reduced microtrichiation.
Halteres.

Base and stem black with hairs

along ventral surface, knob tan.
Pleura brown to black with pearleaceous
pruinosity.

Mesepimeral hair tuft present

(black, sparse).

Postspiracular bristles

present (relatively long and black, but brassy
under certain incidence of light).
Legs.

(See figs. 134-140, pi. XV for

pigmentation of prepared specimen, and for
tarsal claws, calcipala and pedisulcus).

I:
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coxa brown with dense covering of rather long
light yellow hairs on its anterior face,
trochanter yellowish tan darkened apically,
j.emur yellowish tan basally, darkened aDically, tibia as femur, tarsi all black.
Trochanter, femur and tibia with light and
dark hairs, tarsi with black hairs.

II:

coxa

brown to black with only black hairs at apex,
trochanter blackish yellow, femur of same color
darkened apically, tibia of same coloration
but with whitish hairs on side, first tarsal
segment yellowish on basal three-fourths,
dark apex, second yellowish on basal half,
black apically, rest of segments black. Ill:
coxa brown, pruinose, with black hairs, troCuanter of about the same color, femur blackish
tan, as is the tibia, latter with whitish
hairs basally on posterior area, basitarsus
with basal four-sevenths yellow-white, rest
dark, second tarsal segment with basal half
to two-thirds yellow-white, rest black as are
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remaining segments.
Abdomen.

All black.

Segment I with

typical basal fringe of black and whitish
yellow hairs.
VIII shiny.
black.

Segments V, VI, VII, and
Segments II, III, IV dull

All segments with scattered bristly

black hairs.
Terminalia.
fig. IS, pi. XIX.
pi. XXVI.

Anal lobe and cercus as in
Oviscapts as in fig. IS,

Genital fork as in fig. 19, pi.

XXIII.
MALE.
black.

Holoptic.

Upper eye brown, lower

Clypeus jet black but nacreous (pearle-

aceous, not pollinose) under certain incidence
°T light.

Black bristles on clypeus and over

vertex on midline.

Mouthparts black.

An¬

tennae (fig. 32, pi. II) black with dense
short hairs (pubescence) that appear white
under certain incidence of light.
Thorax.

Mesonotum jet black (sooty

black), over hump under certain incidence of
light a band of bluish metallic iridescence
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riiins irom shoulders along lateral margins
arcund posterior, the band is widest along the
posterior margin.

Anteriorly there is a

chevron-like slash of same metallic iridescense from the shoulders toward the forward
portion of the hump, running at an angle to
the anterior margin and terminating approx¬
imately one-third the distance over the notum.
The notum is covered by numerous appressed
hairs in typical arrangement.

Long black hairs

occur in the posterior portion of the mesonotum in the prescutellar area.
Scutellum black (under SX ocular, 9X ob¬
jective it has brownish cast) with long black
upright bristles and short appressed black
bristles on latero-posterior margin.
Postnotum black with anterior portion
thinly nacreous; bare.
Halteres base black, stem black with
black hairs; knob light yellow, cupped.
jn/ings essentially as in female.

Pleura
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olack with silvery metallic pruinosity.

Mes-

epiraeral tuft present, black hairs.
Legs black except for femur of hind leg
which has brownish cast and hind basitarsus
which is watery black basally.

Fore tibia

with white hairs on its anterior face and
along the outer ridge.
Abdomen sooty black.

Fringe of segment

I typical, consisting of short and long rear¬
ward projecting hairs, longest on lateral
aspect.

Nacreous area behind fringe on

dorsum and on lateral aspect of segment II,
as there is on interior portion of lateral
aspect of segments I, and on lateral aspects
of VI and VII.

Segments II and III with long

black hairs on lateral and ventral aspects,
shorter ones dorsally.

Other segments with

short black hairs.
PUPA.

Pupal respiratory apparatus as

in xig. 13, pi. XXV.

Male and female cephalic

tongues as in figs. 27 & 2$, respectively.
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ierm-rialis.

Side piece and clasper

as in fig. 15, pi. XXVIII;

clasper with

single terminal spine and with prominent
projection at base.
15, pi. XXXI.

Adminiculura as in fig.

Adminicular arm as in fig.

15, pi. XXXII.
Holotype female, allotype nale taken as
pupae on trailing vegetation from stream at
Bambito,

Cerro Puhta Road, Chiriqui Province,

Republic de Panama 21 May, 1954.

Holotype

female partly mounted in Canada balsam on
slide £00963 and as dry specimen with same
number.

Allotype male similarly preserved

with #00957.
Paratype females (5) and males (2)

sim¬

ilarly preserved with numbers 00970, 00975

^ ,

00979, 0 982

00993 for the females and 00901,

and 00967 for the males.
Collection records;
Bambito,

Cerro Punta Road,

3 males, one female
Chiriqui Province,

Republic of Panama 21 May 1954; 1 female and
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2 males Rio Chiriqui, Chiriqui Province,
Republic of Panama, 22 May 1954; and 2 fe¬
males Rio Chiriqui

(2 miles above Bambito)

Cerro Punta Road, Chiriqui Province, Repub¬
lic of Panama, 21 May 1954.
Additional records:
Hato,

1 female, El

Chiriqui Province, Republic de

Panama, 10 March 1954; 1 female Bambito,
Cerra Punta Road, Chiriqui Province, Republice of Panama, 23 March 1954; 1 male and
1 female, Boquete, Chiriqui Province, Repub¬
lic of Panama, 24 March 1954; 1 male, Bambito,
Cerra Punta Road, Chiriqui Province, Republic
of Panama, 28 March 1954; Rio Chiriqui

(Inter-

American Highway), Chiriqui Province, Republic
of Panama, 27 March 1954; 1 female, Boquete,
Chiriqui Province, Republic of Panama, 14 April
1954; 1 female, El Hato, Chiriqui Province,
Republic of Panama, 8 May 1954;
female, 5*6 miles beyond Rio

2 males, 1

Chiriqui towards

Costa Rica, 12 May 1954; 1 female, El Hato,
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Chiriqui Province, Republic of Panama,
13 May 1954;

5 males and 1 female, Rio

Chiriqui, Chiriqui Province, Republic of
Panama,

20 May 1954; 2 males, 2 females,

Rio Chiriqui, 22 May 1954,
Discussion:

This species is most closely

related to S. puigi Vargas, S. hechti Vargas,
S. metallicum Bellardi and the metallicum-like
species reported here, but is readily separ¬
ated from each.

In S. puigi Vargas, according

to the author's original description (Vargas,
etal. 1946: 153) Sc is entirely bare whereas
in 3. Species #16 this vein has three hair¬
like macrotrichia on its upper surface near
the base and a short row of 6 or more hair¬
like macrotrichia on its under surface near the
base.

The male claspers of S. metallicum

Bellardi, at least as defined and accepted
by authors, do not possess the apical swell¬
ing characteristic of S. puigi and S. Species
#16.

The adminiculum of S. metallicum is
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smaller.

Leg colorations distinguish these

species also.

Simulium Species #17
MALE•

Head.

Eyes holoptic.

Antennae

(fig. 23, pi. II) 11-segmented; scape, ped¬
icel and base of third segment lightly pig¬
mented in raicorscopic preparation, remainder
dark.
Thorax.

Post-pronotal shoulders deep

brown to black, silvery pruinose, with brassy
hairs.

Pleura black, dense dirty white hairs.

Mesonotum jet black with blue metallic
band along lateral margins, continuing over
prescutellar area.

Anteriorly the band

extends medianly in a narrow band to join a
r

dorso-lateral chevron-like slash extending
diagonally towards crown, and the latter is
not expanded anterior-medianly as in most
males of species of this group.

Mesonotum

rather densely covered by brassy decumbent
scale-like hairs in typical manner; longer
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black hairs occur over prescutellar area.
Metallic iridescent stripes shiny when not
metallic.
3cuteHum dark brown over dorsum,
lighter brown along latero-posterior margin;
long, black, erect haris occur over the
latero-posterior border.
Postnotum jet black, silver pruinose
at base, devoid of hairs.
Wings, (fig. 14, pi. VIII).
cell devoid of microtrichiation.

Costal
Sc with

a row of three setal scars on upper surface at

base and a staggered row of seven setal scars
on under surface at base.
raduis bare.

Basal section of

with a row of spiniform

macrotrichia on upper surface.

^2/3

single row of hair-like macrotrichia on under
surface except for short bare basal section.
Halteres.

Base and stem black, latter

with whitish hairs; knob light yellow.
Pleura dark brown to black, metallic
iridescent to nacreous under certain light
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conditions. Kesepimeral tuft of dark hairs.
Postspiracular bristles black.

Pleural

membrane brown.
Legs.

(See figs. 96-99, pi. XIII for

calcipala, pedisulcus, and pigmentation of mi¬
croscope slide preparation.)

I: coxa and

trochanter black-brown, with yellow and dark
hairs; femur tan except for blackened apex and
base; tibiae dark, with whitish scale—like
hairs; tarsus black, expanded.

II: coxa and

trochanter black; femur dark brown with black¬
ened base and apex; tibia nearly as femur;
first two tarsal segments tan except for
blackened apices; remainder of tarsus black.
Ill:

coxa and trochanter black; femur and

tibia black brown, bases and apices black;
basitarsus whitish except for blackened base and
apical third; tarsus black.

Calcipala and ped¬

isulcus well developed.
Abdomen sooty black.
soft brown hairs.
iridescent.

Basal fringe of

Segment II mostly metallic

Segment III sooty black; segments
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IV, V, and VI with metallic iridescence on
lateral aspects,
Ierminalia.

Side piece and clasper

as in fig, 11, pi, XXVIII.

Adminiculum

H> pl• XXX) distinctive, similar to
others in this group but lacking shoulders.
Arms of the adminiculum as in fig. 11, pl.
. XXXII.
PUPA.

Respiratory apparatus as in fig.

10, pl. XXXIV.

Cephalic tongue as in fig.

20, pl. XXXVII.
Holotype male taken as pupa in stream at
El Hato, Chiriqui Province, Republic of Panama, .2 May 1954.

The holotype male is partly

preserved on microscope slide number #00311 and
as carcass with same number.
Discussion:

The "unshouldered" male

adminiculum separates this species from all
other metallicum-like species reported here,
and its peculiar shape distinguishes it from
all other species.

It bears a marked resemblance
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to gimulium iriartei Vargas, Palacios, &
Najera, 1946.

However, Sc is entirely bare

in the latter species and the male clasper
of S. puigi, as illustrated by Vargas et al.
(1946: fig. 106) does not appear to have the
tip expanded as much as it is in this spe¬
cies.

The jet black mesonotum distinguishes

species ?fl7 from £>• iriartei.

This species

is separated from S. lassmani most readily
by the number of branches to the respiratory
apparatus! 130 in £>• lassmani. 6 in S. Species
#17.

Hemicnetha Enderlein, 1934
The type species, originally designated
as

mexicana End., 1934, was renamed Simulium

paynei Vargas, 1942, because of homonymy.
Later, studies of EnderleinTs material sunk
S.

(Dyarella) mathesoni Vargas, 1943, in the

synonymy of S. (Dyarella) paynei Vargas (Vargas
Sc Najera, 1933), which resulted in placing
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their subgenus Dyarella«

subgenotype S.

(D.)

mexicanum in the synonymy of Hemicnetha.
The species of Hemicnetha are generally
large, heavy bodied; usually darkly colored;
with basal section of radius bare (exception
H. mexicanum): the male genitalia massive,
clasper with lateral margins generally sinu¬
ous and bearing a single terminal spine;
female genital fork with prominent cone-like
projections on the lateral arms, the whole
rather large and sturdy;

oviscapts variously

shaped from sharply pointed bodies to thick,
blunt structure; female buccopharyngeal ap¬
paratus with median space concave, nearly
hyaline; mandibular teeth in interrupted ser¬
ies around tip.
ihere are at least two mexicanurn-like
species in the fauna of Panama: H. mexicanum
and another form that is distinguished from
the latter b}^ having setae on the undersurface
of the humeral crossvein.

The complex is not
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reported on here in detail as more study is
needed to clarify the group.
Hemicnetha Species #1#
FEMALE•

Head.

Description based upon

dissected head parts mounted on microscope
slide ^00704.

Vertex darkly pigmented with

scattered bristles.
II), 11-segmented.

Antennae (fig. 33, pi.
Frons not as wide as

clypeus (fig. 20, pi. I); bristles down each
side; sides divergent.

Clypeus concolorous

with frons; with scattered bristles.

Fronto-

ocular angle prominent as in fig. 20, pi. I.
Mouthparts darkly pigmented.

Mandibular

teeth in an uninterrupted series around tip.
Sensory organ (fig. 20, pi. IV) occupies twofifths' of the length of the third palpal seg¬
ment.

Buccopharyngeal apparatus (fig. 20, pi.

VI) with heavily sclerotized cornuae; median
space slightly sclerotized, concave, with
minute teeth.
Thorax.

Post-pronotal shoulders gray,
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with silvery pruinosity; numerous dirty
white hairs.

Pleura concolorous with post

pronotum, with same pruinosity, hairs of
lighter color.

Mesonotum brown with silvery

pruinosity, hairs of lighter color, as fol¬
lows:

two dorso-lateral lines arise on the

anterior margin, run posteriorly over notum
and curve to meet in front of the prescutellar
area> a narrow median line extends from the
anterior border to the joined lateral lines
in front of the prescutellar region, creating
a single-strand lyre-shaped design; a broad
lateral band from anterior wing base to the
shoulder, thence along anterior margin in a
thinner line; and the prescutellar area.
Silvery, decumbent hairs over notum in typical
arrangement; scattered black upright hairs
particularly on anterior portion; longer, up¬
right black hairs occur in the prescutellar
area among the aateriorly directed decumbent
silvery hairs.
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ocutellum lighter brown; long, dark, up¬
right hairs along latero-posterior border;
silvery, decumbent hairs among the latter and
over surface of scutellum; surface silvery
nacreous under certain incidence of light.
Postnotum blackened brown, nacreous,
devoid of hairs.
dings. (fig. 20, pi. IX).

Sc with numer¬

ous hair—like macrotrichia on under surface
on basal three—fourths, an additional two are
located on the apex;

4 macrotrichia occur on

tne upper surface near the base•
hairy, hairs dark.
oare•

Stem vein

Basal section of radius

R]_ with numerous hair-like macrotrichia

with spiniform setae on upper surface; a single
row of hair-like macrotrichia occurs on the
under surface of Rr

R^ with hair-like setae

on under surface except for short bare basal
section, setae in more or less single file for
most of free length, then become 2 and 3 stag¬
gered rows to wing margin.

^

nearly straight;
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Cu2 sinuous; An]_ bends apically, appearing
to join Cu2 acutely just before wing margin.
Halteres.

Base and stem tan, latter

becoming lighter toward creamy white knob;
stem with row of hairs on either side of
the ventral ridge, hairs whitish tan.
Pleura with brown ground color on upper
reaches to black on anepisternum and katepisternum, silvery pruinosity obscures the
ground color, giving the pleura a whitish
appearance.

Mesepimeral tuft a group of

whitish and black hairs.

Post-spiracular

bristles long, light brown.
Legs.

(See figs. 141-146, pi. XV for

pigmentation of microscope slide preparation
of the legs, mid and hind tarsal claws,
calcipala and pedisulcus.)

I: coxa yellow

with yellow white hairs down outer surface,
black hairs occur apically; trochanter yellow
with similar hairs over surfaces; femur yellow
basally, browned for most of its length, slightly
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blackened before apex; tibia-femur joint
yellowed; tibia with black ring basally,
black dorsal edge connects with blackened
apex, central portion of tibia whitened with
white hairs; tarsus black,

II: coxa black,

with dirty white hairs (a few black) down
outer surface; trochanter yellow; femur yellow
except for blackened apex; tibia yellow-tan
at base followed by a black ring, then a
smallyellow area, then brown to black apex
(basal black ring with white (silvery) hairs);
basitarsus yellow for little more than basal
half, apical portion black; remainder of tar¬
sal segments black.

Ill: coxa black, silvery

nacreous, black hairs down outer surface;
trochanter yellow; femur yellow except for
blackened apex; tibia with blackened ring
beyond short basal yellow portion, then briefly
yellow, remainder browned to blackened apex;
basitarsus white for little more than basal
half, apical portion blackened; second tarsal
segment yellow on basal half, black on apical,
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as on remainder of segments.
as in figs. 141, 142, pi. XV.

Tarsal claws
Calcipala and

pedisulcus well developed.
Abdomen black; basal Mnge of sparse,
dirty white, silky hairs.

Segment II nacre¬

ous.
Terminalia.

Anal lobe and cercus as

in fig. 19, pi. XIX, ventral projection of
anal lobe covered with numerous transparent,
thorn-like setae.

Genital fork as in fig.

20, pi. XXIII, inner margins of lateral arms
heavily sclerotized, tip of handle moderately
expanded.

Oviscapts as in fig. 19, pi. XXVI.

MALE. Head.

Clypeus very short in rela¬

tion to its width, covered with long dark hairs.
Antennae 11-segmented; narrowly tapered beyond
the third segment.
Thorax.

Post-pronotal shoulders tan,

nacreous, with dirty white hairs.

Pleura

brown, with dirty white hairs.
Mesonotum brown, nacreous but nacreous
areas never in a complete or describable
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pattern as only small areas are nacreous at
one time and change with the changes in the
incidence of light*

Golden hairs over

notum in typical arrangement; black hairs
occur along the anterior border and in the
prescutellar area.

Anterior lateral

angles (prescutal shoulders) tan with
whitish hairs that have a golden glint under
certain light conditions.
Scute Hum brown; long black hairs along
latero-posterior margin, yellow decumbent
hairs as well as erect ones among the
black; yellow decumbent hairs over scutellum*
Postnotum brown-black, silvery pruinose.
Wing.

Sc with fine hair-like setae on

upper surface (four rather evenly spaced near
base, fifth widely spaced at about a third
the distance to wing margin); similar setae
on under surface for less than the basal
third.

Stem vein hairy, hairs black.

section of radius bare.

Basal

R1 with hair-like

and spiniform setae on upper surface only.
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with single line of setae on under surface ex¬
cept for short bare basal section.

Posterior

veins as in female.
Halteres.

Base black;

stem blackened,

numerous hairs on basal half; knob creamy
white.
Paratergite brown, silvery pruinose.
Pleura brown-black to black katepisternum,
all silvery pruinose.

Silvery pruinosity

gives the pleura a decided whitish appearance.
Mesepimeral tuft a group of white tipped black¬
ened hairs.

Post spiracular bristles white

tipped black hairs.
I: coxa brown with white hairs
down ouoer surface; torchanter brown; femur
brown with blackened apex; tibia and tarsal
segments black.

II; coxa black slightly white

pruniose; trochanter brown with blackened apex;
tibia black except for browned lower central
posterior, basitarsus whitish on basal twothirds, black on apical third, second tarsal
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segment brown on basal half, black on apical
half; remainder of tarsal segments black.
Ills coxa black, silvery pruinose; trochanter
brown; femur brown with blackened apex;
tibia black, densely covered with black hairs,
a few whitish hairs at base; basitarsus with
basal brown cap, upper basal half of segnent
beyond brown cap, white with white hairs;
lower basal half brown to black; apical half
bhck; basal half of tarsal segment brown,
apical half black, as are remaining segments.
Abdomen.

All segments black.

Segment I

with basal fringe of silken hairs black at the
base 3rellowish on the mid regions, dirty white
apically.

Segment II nacreous.

Terminalia.

Clasper and side piece as

in fig. 16, pi. XXIX, clasper with single
subterminal spine and a salient bulge in its
lateral margin.
XXXI.

Adminiculum as in fig. 16, pi.

Adminicular arm (fig. 16, pi. XXXII)

with numerous prominent teeth.
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PUPA,

Pupal respiratory apparatus

(fig. 14, pi. XXXV) 16-branched.

Cephalic

tongue of male as in fig. 29, pi. XXXVIII.
Holotype female reared in laboratory
rearing tank from pupa taken in trailing
vegetation and debris from a stream in
vicinity of Road Junction K-6 and K-9,
Zone, 20 March 1956.

Canal

Allotype male reared

from pupa taken on grass in stream in vic¬
inity of Road Junction K-6 and K-9, Canal
Zone, 16 March 1955*
Holotype female preserved partly on
microscope slide #00704 and as specimen with
same number.

Allotype male similarly pre¬

served with number 0077&.
Paratype female taken in horse-baited
insect trap, Gatun Tank Farm, Canal Zone,
1 March 1956.

Preserved as holotype and

allotype with #0067#.

Hemicnfetha Species #19
MALE•

Head.

(The adult male specimen
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was lost inadvertently during dissection
hence only portions of the specimen
mounted in Canada balsam on microscope
slide #00229 can be described for the
male of this species at this time.)
Holoptic.

Antennae (fig. 34, pi. II),

11-segmented.

Clypeus taller than broad;

narrowly produced upwards between antennal
bases; covered with quite long hairs on
lower half.

Sensory organ (fig. 21, pi.

IV) occupies approximately one-third the
length of the third palpal segment.

Labellum

exceeds length of submentum.
Wings.

(fig. 21, pi. IX).

Sc setose

(approximately 10 setae in staggered row)
on under surface for extremely short distance
at base; similar setae on upper surface at
base, 2 close together, the third twice the
distance from the second as the second is
from the first, the fourth twice the distance
from the third as the third is from the
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second,

Stem vein setose.

of radius bare.

Basal section

R^ with hair-like and

spiniform setae on upper surface except
for short bare basal section.

^2/3

single row of hair-like setae except basal
third of free length; a slight swelling
is discernible in ^2/3 Just before contact¬
ing R^. Cu]_ nearly straight; CU2 sinuous;
An^ bending towards Cu2 and joining the lat¬
ter acutely a short distance from margin.

Legs.

(See figs. 147-149, pi. XVI for

pigmentation of microscope slide preparation,
stippled areas are brown.

Calcipala and

pedisulcus well developed (fig. 15, pi.
XVI).

Hind basitarsus somewhat expanded,

broadest near apex.
Terminalia.

Clasper and side piece

(fig. 17, pi. XXIX) large, prominent.

Clasper

with single terminal spine; the lateral bulge
greatly suppressed; approximately three times
as long as its greatest width; one and one-
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third times as long as greatest length of
side piece.

Adminiculum (fig. 17, pi.

XXXI) with long median posterior projec¬
tion and broad, square lateral shoulders.
Arms of the adminiculum with a cluster of
large teeth at apex (fig. 17, pl« XXXII).
PUPA.

Pupal respiratory apparatus (fig.

15, pi. XXXV) 3-branched; filaments long.
Cephalic tongue (fig. 30, pi. XXXVIII) round,
massive•
Cocoon cLosely woven with parchment paper
texture; lattice work around aperture; floored
on posterior half and below anterior portion
of aperture.
Discussion:

This species resembles

closely the descriptions and illustrations
of S. rubicundulum of authors.

However,

Dyar & Shannon (1927) and Stone (1943) have
placed S. rubicundulum in the synonymy of
H. virgatum.
The figures of Dyar and Shannon (1927:
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figs. $2, 126, 127, 128) supposedly based
upon H. virgatum do not conform to the struc¬
tures generally reported for the latter spe¬
cies.

Perhaps the figures are poorly exec¬

uted or Dyar & Shannon actually worked with
a rubicundulum-like species in the type ser¬
ies of H. virgatum on deposit at the U. S.
National Museum.

Stone (194$) defines and

illustrates (figs. 1, 3, 5, and 9) H. virgatum,
simultaneously synonymizing H. rubicundulum
with H. virgatum.

His illustrations are un¬

doubtedly depictions of H. virgatum, and if
he compared this species with dissections of
the holotype specimen of H. rubicundulum
there can be no question but that the latter
is properly synonymized with H. virgatum.

If

the latter is true, then the species reported
and illustrated by> Dalmat (1953) as S. rubi cun¬
dulum and H. Species #19 are new species.
H. Species #19 differs from H. virgatum
in that the male clasper is more slender and

-320-

lacks the marked sinuous lateral margin so
characteristic of H. virgatum.

Hernicnetha Species #20
FEMALE.

Head.

Frons (fig. 21, pi. I)

approximately twice as long as narrowest width
with scattered dark hairs (bristles).

Cly-

peus longer than wide, with similar bristles
as frons but more numerous;

clypeus concolor-

ous with frons in microscope slide prepara¬
tion.

Vertex more darkly pigmented than

frons, bristles more numerous.

Fronto-ocular

angle a prominent long narrow triangle (fig.
21, pi. I).

Antennae

(fig. 35, pi. II)

11-segmented, strongly tapered beyond third
segment;

scape, pedicel, and basal-most por¬

tion of third antennal segment light colored,
remainder dark.

Mouthparts darkly pigmented.

Mandibular teeth in uninterrupted series around
lip.

Sensory organ (fig. 22, pi. IV) occupies

little less than half of the length of the
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third palpal segment.

Buccopharyngeal ap¬

paratus (fig* 21, pi. VI) with cornuae
moderately heavily sclerotized; median space
deeply concave, moderately sclerotized
laterally, hyaline centrally; a membrane
occurs over the median space, apparently
free of the surface, on which minute teeth are
borne in the manner of S. pulverulentum.
Thorax.

Post-pronotal shoulders black¬

ened with greyish white hairs.

Pleura black¬

ened with similar greyish white hairs.
Mesonotum deep brown, densely covered
by greyish white, decumbent,

scale-like hairs

arranged in groups in typical manner, thinly
silvery pruinose.

Smaller black hairs occur

over notum particularly on anterior portion.
Longer black, erect hairs occur in the prescutellar area.
Scutellum concolorous with mesonotum
with long black upright h airs occurring on
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the latero-posterior margin; decumbent
greyish white hairs occur among the long
black hairs*
Postnotum black,

silvery nacreous,

devoid of hairs.
Wings * (fig. 22, pi. IX).

Sc with

four hair-like setae on upper surface as
shown in figure, similar setae on lower surface
except for base apical two-fifths.
vein hairy.

Stem

Basal section of radius bare.

R-^ with hair-like and spiniform macrotrichia.
R2/3 with row of hair-like macrotrichia on
under surface.

Cu]_ nearly straight;

Cu2

sinuous; An^ bends towards Cu2 but fades out
short of wing margin before joining Cu2 on
the wing margin.
Halteres.

Base and stem light brown,

knob tan.
Paratergite deeper brown than mesonotum,
blackened in places.
Pleura black except for small brown areas,
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thinly whitish pruinose.
apparently absent.
black.

Mesepimeral tuft

Post spiracular bristles

Black bristles present in a small

clump just below wing base.
Legs.

(See figs. 151-157, pi. XVI for

pigmentation of microscope slide preparation
of the legs, tarsal claws, calcipala and
pedisulcus).

I: coxa light brown slightly

nacreous; trochanter same color as coxa;
femur light brown, darkened at apex; tibia
with narrow basal cap of light tan, rest
of segment blackened except for whitened area
before midpoint; tarsus black.

II:

coxa

black with greyish white hairs on outer face;
femur light brown, apex darkened; tibia with
basal cap of light tan followed by band of
black, brown from band to blackened apex;
basitarsus light tan on basal tow-thirds apical
third black, basal portion of second tarsal
segment tan, rest black, remainder of tarsal
segments black.

Ill:

coxa black, thinly nacre-
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ous, with long black hairs on outer face.
Basitarsus narrowly blackened at base and along
lower edge to blackened apical half; basal
half whitish;

second tarsal segment white on

basal half, black on apical half, remainder
of basal segment black.

Tarsal claws with strong

sub-basal tooth and basal heel.

Calcipala and

pedisulcus well developed.
Abdomen.

Segment I black, remainder of

segments deep brown to black.

Basal fringe

of relatively short silky hairs, shiny brown
white for most of their length.

Tergum of

VI and VII shiny black.
Terminalia.

Anal lobe and cercus as in

fig. 20, pl. XIX, ventral lobe of anal lobe
beset with long hyaline spurs.
as in fig. 21, pl. XXIV.

Genital fork

Oviscapts as in

fig. 20, pl. XXVI.
Holotype female taken in light trap at
Rodmen Naval Station, Canal Zone, 25 March
1955-

Partly preserved on slide #00262 and
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as mutilated carcass with same number.
Discussion:

This species most closely

resembles Hemicnetha yepocanpense Dalmat,
H. earlei Vargas, Martinez, and Najera,
1946, and H. pulverulentum.

Its large size

distinguishes it from H. pulverulent urn as
does its brown mesonotal coloration and lack
of striae on the mesonotum.

The anal lobe

»

bears only a generic resemblance to this struc¬
ture figured by Dalmat (19532 figs. 172 and
190) for H. earlei and H. yepocapense respect¬
ively, as do the genital fork and oviscapts
(Dalmat, 1953, figs. 173, 174 and 191, 192).
The copper colored, completely white-pruinose
mesonotum of H. earlei further separate the
species.

The light reddish brown mesonotum

of H. yepocapense with three poorly defined
white-pruinose longitudinal stripes distinguish
it from H. Species #20.
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Hearlea Rubzov 1940
The genus Hearlea is represented in the
fauna of Panama by at least one species,
Hearlea Species $21.

The genus is character¬

ized by large bodied forms, generally brownish
to black in coloration; buccopharyngeal appar¬
atus with concave median space usually smooth,
apparently never with prominent tooth; anal
lobes usually narrow, extending very little
below cercus; male clasper long and slender,
at least four times as long as greatest width;
pupal respiratory apparatus characteristically
thick, wrinkled horn-like structures.

Hearles Species $21
FEMALE:

Head.

Eyes dichoptic, black.

Vertex, fronx, clypeus and occiptal area sil¬
very gray pollinose.

Vertex, frons and cly¬

peus with regularly arranged long black hairs.
Vertex broad; frons slightly divergent-sided;
clypeus wide, bell-shaped.
angle as in fig. 22, pi. I.

Fronto-ocular
Antennae (fig.
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36, pi. II) with basal 2 segments and basal
portion of the third segment light yellowish
brown, flagellum blackish with pubescence that
appears white or yellowish depending upon
the incidence of light.
hairy;

Maxillary palpi black,

labium blackish brown;

dibles yellow.

labrum and man¬

Buccopharyngeal apparatus

with cornuae fairly well sclerotized, median
space slightly sclerotized with barely notice¬
able blunt, rounded teeth (fig. 22, pi. VI).
Ratio of the length of the sensory orgp.n to
its segment is as 1 is to 2.4 (fig. 23, pi.
IV).

Mandibular teeth extend around the tip in

an unbroken pattern.
Thorax.

Post-pronotum black with a clump

of dirty white to yellow-white hairs on each
shoulder.
Mesonotum evenly and densely covered by
dirty white to yellow white appressed hairs,
directed posterioad except for those along
the lateral margin and on the posterior por-
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tion of the notum Which are pointed towards
the hump of the notum.

Longer black hairs

occur on the posterior portion of the mesonotum among the appressed yellow-white ones
and are directed forward.

Under certain

incidence of light, nacreous areas appear on
the surface through the thick covering of
hairs.

These areas occur as follows:

Two

dorso-lateral spots on each side of the mid¬
line, the anterior spot is the larger and is
on the anterior border, the second is posteriad
of the first and is approximately one-fourth
the size of the larger anterior spot.

A

wide band runs along the lateral border from
in front of the wing base, curving mesad over
the shoulder where it is separated from the
large anterior nacreous spot by a narrow band
of black which runs to the anterior border.
Under changing incidence of light the posterior
dorso-lateral spot is seen to lengthen into a
stripe running posteriad to coalesce with
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the faintly nacreous posterior portion of the
mesonotum.

With the specimen with its head

to the right and down, the light in front of
the microscope, the lines just mentioned are
seen to diverge as they run posteriad and to
fade out completely.

In this position and

incidence of light the posterior portion of
the mesonotum is black with a slight nacreous
sheen on the central portion of the posterior
border.
Scutellum black to blackish brown with
fairly numerous appressed yellow hairs which
point progressively more mesad from the lateral
margin to the center.

There is a slight nacre¬

ous sheen to the surface of the scutellum under
certain incidence of light.

The postnotum is

blackish brown, slightly nacreous, almost bare
of hairs.
Wings (fig. 23, pi. IX).

Sc setose on its

under surface except for apical fourth which is
bare, a few seta at base on upper surface.
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Basal section of radius bare; R-^ with both
spiniform and hair-like setae; R2/3 with
hair-like setae in a single row on its lower
surface except for short basal section*
CU2 sinuous*

An^ nearly straight except for

apical portion which bends towards CU2 but
does not reach the latter.
Halteres with stein brown and knob creamyyellow; short hairs occur on the stem.
Legs*

(See figs. 156-166, pi. XVIII).

I: coxa, trochanter, femur yellow with yellow
hairs and each with blackish hairs at apical
ends; tibia yellow on basal three-fourths,
apical one-fourth blackish brown, tarsi black.
Claws with strong median tooth and prominent
heel.

II:

coxa black (pruinose as is pleura)

with black hairs, at apex; trochanter yellow
with brown hairs; femur yellow except for
brownish apex and covered with dark and yellow
hairs; tibia yellow on basal two-thirds darken¬
ing to brown on apical one-third and with hairs
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as on femur; basitarsus yellowish white
on basal two-fifths, blackish brown on apical
three-fifths, with yellow and black hairs and
a row of short, strong bristles uniformly
spaced along the ventral margin on its anter¬
ior face.

Remaining tarsi blackish brown.

Claws with strong median tooth and heel.
Ill: coxa as in Leg II for coloration and
hairs.

Trochanter and femur yellow with

yellow and black hairs;

the femur also with

whitish hairs and its coloration darkens to a
blackish apex.

Tibia yellow basally darkening

to blackish apical one-third with whitish yellow
hairs basally with scattered black hairs to
predominantly black hairs apically.

Basitar¬

sus yellow on basal five-ninths except for black
ventral margin, apical fourth-ninths black.
Hairs of basitarsus largely black, row of uni¬
formly spaced, stout bristles on ventral margin
on anterior face.

Calcipala well developed reach¬

ing well marked pedisulcus.

Base of second
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tarsal segment yellow, apical two-thirds
black as are remaining segments.

Claws with

strong median tooth and heel.
Pleura black with gray-blue pollinosity.
Mesepimeral tuft present, shiny black hairs.
Postspiracular bristles present and black.
Abdomen.

All segments appear to be uni¬

formly blackish brown when viewed from above.
All segments with short dark hairs, except
segment I which bears the basal fringe.

Ab¬

dominal venter dirty white to yellow white on
all segments except VII and VIII.

Anal lobe

and cercus as in fig. 21, pi. XIX.

The anter¬

ior margin of the anal lobe is rolled under.
Genital fork (fig. 22, pi. XXIV) has the tip
of the handle greatly expanded, its lateral
projections prominent and sclerotized; the
union of side arms roughly V-shaped.

Ovi-

scapts as in fig. 21, pi. XXVI.
The description of the female is based
upon specimen number 00929 and all figures
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were drawn from microscope slide number 00929*
MALE*

Head.

Eyes holoptic, black.

Frons-clypeus silvery pubescent, covered with
long hairs, similar hairs along line of
uhion of eyes over vertex.

Antennae

(fig.

37, pi* II) with basal segment dusky yellow,
remainder of segments black, covered with
pubescence that appears white under light of
certain incidence.

Mouthparts black to dusky

yellow.
Thorax.

Post-pronotum black with tuft

of yellow hairs on each shoulder.
sooty black.

Mesonotum

With change of incidence of

light, there appears a wide nacreous band on the
lateral margin from just forward of the wing
bases running anterirly to sweep around and
over the shoulder.

The nacreous marking con¬

tinues mesad from the shoulder in a slightly
posteriorly pointed triangular slash that ter¬
minates approximately one-third the distance
across notum.

The sooty black of the dorsum

continues forward between the lateral nacreous
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triangular slashes to the anterior border
with lateral taperedwedges anterior to the
nacreous slashes.

The nacreous band may or

may not continue posteriorly unbroken over
the wing bases

(this specimen is distorted

and the distortion may be responsible for the
appearance of a narrow band of sooty black
running from above the wing base to the lateral
margin in front of the wing base.)

A nacre¬

ous area occupies the posterior portion of
the mesonotum, its anterior margin convex.
Golden yellow matted hairs occur over the
nacreous areas.

These hairs are generally

oriented towards the hump, those on the lateral
areas pointing up over the notum, those on the
shoulder and anterior slash pointing rearward,
and those over the posterior portion directed
forward.

There are sparse, scattered golden

yellow hairs over the rest of the mesonotum.
There are a number of much longer black hairs
among the golden yellow hairs on the posterior
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portion of the mesonotum in the nacreous
areas.

Scutellum deep brown with thin

metallic reflections with changes in in¬
cidence of light, with golden yellow hairs
and longer black hairs along posterior mar¬
gin.

I can see the postnotum very dimly due

to the distortion of the integument and it
appears to be of the same coloration as the
scutellum with long yellow and black bristly
hairs•
Pleura.

The general coloration of the

pleura is black but under most incidences of
light the pleurae are whitish pruinose.

Tuft

of blackish hairs with golden glints on upper
portion of mespimeron.

Postspiracular bristles

present, bladk.
Halteres.

Base and stem blackish brown,

knob yellow.
Legs.

I: fore coxa yellow, pearleaceous

under certain incidence of light, with long
yellow hairs.

Hairs at apex blackish; tro-

-336-

chanter yellow with scattered yellow hairs
and blackish hairs towards apex; lemur
yellowish basally, apical two-thirds dusky,
with numerous appressed yellow hairs, some
black hairs along ventral margin; tibia
brownish black along ventral margin, yellow
base, dirty white centrally and along posterior
margin, central portion darkening to gray
apically, short appressed hairs over segment
of same color as backgroun, a few long scat¬
tered black hairs, tarsus black.

Femur and

tibia with slight nacreous sheen under certain
incidence ol light.

II: mid coxa black (as

pleura), with row of black bristles down
outer surface to encircle the apex.

Trochanter

as fore trochanter, femur very similar to fore
j-emur in coloration and hairs, tibia yellow
basally becoming blackish yellow to become
blackish brown on the apical third, basitarsus
yellowish basally to become blackish brown for
little ©ore than apical half, remaining tarsi
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Id lackish brown with exception of fourth which
appears to be blackish yellow apically.
Ill: hind coxa as mid coxa except fow of
bristles extends entire length of segment,
trochanter as mid and fore trochanter in
color and hairs, femur dirty yellow on basal
two-thirds and blackish brown on apical onethird, with numerous blackish brown hairs
that hage a golden sheen under certain light
conditions; tibia yellow basally darkening
progressively to become blackish brown for three fourths of its length, a few yellow hairs
basally, numerous blackish brown hairs on re¬
mainder of segment; basitarsus with basal half
dirty white to yellowish black, distal half
blackish brown, entire segment with blackish
brown hairs, a few longer hairs along dorsal
margin, row of uniformly spaced black bristles
along ventral margin on anterior face.

Basal

third of second segment yellowish black, rest
of segment and all following blackish brown.
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Basitarsus greatly expanded (fig. 1pi.
XVII).

Female basitarsus as in fig. 165,

pi. XVII.
Abdomen sooty black with nacreous diag¬
onal slash from high up on the pleuron of
segment IV through pleuron of V and tapering
to a rounded point on the lower pleural
aspect of VI.

Segment I with fringe of

hairs which are longest laterally and are
brown in color, taking on yellow glints and
sheen under certain incidence of light.

There

is a nacreous area on the pleural aspect of
the second segment.
Terminalia.

Clasper nearly one and one-

half times as long as basal piece (fig. 13,
pi. XXIX); clasper with a single terminal
spine.

Basal piece subquadrate.

Adminiculum

(fig. 18, pi. XXXI) hyaline with many small
recurved hairs.

Arras of the adminiculum

(fig. 18, pi. XXXII) with two prominent
teeth
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PUPA.

Pupal respiratory filaments

comprised of two thick, wrinkled horn-like
structures (fig* 16, pi. XXXV).

Cephalic

tongues of male and female as in figs. 31
and 32, pi. XXXVIII, respectively.
Holotype female, allotype male, and
paratypes bred from pupae on blades of grass
f emoved from a small stream below Cerra Punta
Chiriqui Province, Republic of Panama, 11 May
1954.
This species resembles a number of
named species assigned to the subgenus
Hearlea, but agrees with none in all of its
detail.

The pupal respiratory filaments re¬

semble those of S. (Hearlea) capricornis De
Leon.
S.

The tarsal claws- are unlike those of

(H.) capricornis. but are close to S. (H.)

ethelae Dalmat.

The female genitalia differ

from those of S. (H.) capricornis in that the
lateral projections of the genital fork are
truncate, the anal lobes project more ventrad
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the cerci are more massive relatively, and
the oviscapts are of different form.

The cer-

cus of this species is quite similar to that
of S.

(H.) larvispinosum, whereas the ovi¬

scapts are more like that of S.

(H.) ethelae.

The male genitalia approximate those of S.
(H*) microbranchium and S.

(H.) ethelae.

The

buccopharyngeal apparatus differs from that
of S• £H.) capricornis in that the latter bears
no teeth in the median space.

The male of

Species #21 differs from that of S.

(H.) cap-

ricornis in having the postnotum with long
yellow hairs and shorter, black, bristly hairs
which are lacking in the latter.

The dorso¬

lateral nacreous spots (2 on each side of the
midline distinguish females of Species #21 from
tnose of S. (II.) burchi Dalmat, capriconnis.
carolinae De Leon, deartorrei Dalmat, ethelae
Dalmat, larvispinosum De Leon, microbranchium
Dalmat.
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SUMMARY
The taxonomic analysis of the blackflies of Panama was facilitated by the study
and comparison of type material at the United
State National Museum, Washington, D. C.,
the study and comparison of type material as
well as the microscope slides forming the ba¬
sis of the only prior extensive study of
the Panama simuliids which are deposited at
the Museum of Comparative Zoology, Harvard
University, Cambridge, Massachusetts; the
study and comparison of identified specimens
from Guatemala; the study of Mexican material
kindly sent to me by Dr. Luis Vargas, Instituto
de Salubridad y Enfermededes Tropicales, Mex¬
ico, D. F.; by several consultations with and
correspondence from Dr. Alan Stone, United
States National Museum; and frequent discus¬
sions of the group with Dr. Graham Bell Fairchild, Gorgas Memorial Laboratory, Panama City,
Panama•
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The present study is based upon simuliid
collections made from July, 1953, through
June, 1956.

The vast majority of specimens

were collected as larvae and pupae and reared
to adults in the laboratory, many in aerated
community tanks.

Others were collected in the

act of biting man, while light trap collections
produced a number of adult simuliids.

A total

of 1235 microscope slides was prepared and
carefully examined.
Where possible, correlations are made
of the pupal and adult forms.

Identification

of correlated pupal exuviae was facilitated
by the discovery that sexual differences are
expressed in a structure I have tentatively
termed the "cephalic tongue.”
The techniques of collection, rearing,
preparation and study of simuliids are pre¬
sented.

The morphologic features of import¬

ance in classifying the blackflies are given.
Twenty-nine species of blackflies are
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reported as occurring within the political
boundaries of Panama, with indications that
future studies will disclose additional
forms.

Of those species reported here,

twenty-four are taken up in detail:

six

new species of the genus Psilopelmia (five
ochraceum-like species, one callidum-like
species) and P. panamense (redescription);
two new species of the genus Notolepria; one
new species of the genus Lanea and L. marathrumi

(redescription); seven new metallicum-

like species; one new quadrivittatum-like
species; one inaequalis-like species, £3.
clarki (redescription); three new species
of the genus Hemicnetha; and one new species
of the genus Hearlea.
The five species reported to occur in
Panama but not discussed extensively here are
Psilopelmia saraboni, Hemicnetha pulverulentum
(Knab), H. mexicanum, a mexicanum-like specie
and Simulium fairchildi.

Several forms, all
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but indistinguishable from P. samboni on
macroscopic characters, were found to differ
considerably on microscopic detail,

Hemi-

cnetha pulverulentum and H. mexicanum prob¬
ably occur in Panama but further study is
needed to clarify the specific attributes
of each.

S. fairchildi is distinguished

from S. Species

being most readily sep¬

arated from the latter by the teeth between
the cornuae and lateral toothed peaks of
the buccopharyngeal apparatus.
The recognition of five distinct species
resembling P. ochraceum, but differing sig¬
nificantly from the latter, demonstrates the
need for intensive taxonomic study of a
simuliid fauna to distinguish the specific
characters from generic characters.

All

five species reported upon here are readily
relegated to the ochraceum group by:

(1)

the deeply pigmented, velvety brown to black
paratergite,

(2) setose basal section of radius
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(3) yellow, orange, or tan mesonotum,

(4)

characteristic buccopharyngeal apparatus,
and (5) ^-branched pupal respiratory organs.
The microscopic details of the mouthparts
and genitalia show great differences and
once these are appreciated, specific differ¬
ences can be found in macroscopic characters.
Thus, only the microscopic examination of
dissected holotypes of P. ochraceum and
related species can untangle the synonymical
listings or sink names in synonymy.

Other

types cannot be relied upon, as even the
paratype series may not be homogenous with
the holotype.
Psilopelmia panamense is described in
detail supplementing the original description
of Fairchild (1940), making known the female
mouthparts, anal lobe and cercus, male genitalia
and the cephalic tongues of male and female
pupae•
The occurrence of two quadrivittatum-like
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species in Panama, S. fairchildi and S.
Species #9 and another, S. benjamini in
Guatemala, illustrates again the "generic"
nature of earlier "specific" concepts.
S. cfarki is redescribed and disting¬
uished from S. inaequalis, demonstrating
another instance of a species complex.
Lanea marathrumi is described, supple¬
menting the original description of Fairchild (1940), making known the characters
of the anal lobe, cercus, oviscapts, female
mouthparts, male genitalia, and pupal ceph¬
alic tongues of the two sexes.
Lanea Species /flO is reported as a new
species and distinguished from L. trivittatum
and L. haemotopotum. as well as L. marathrumi.
Seven species are reported as meiallicumlike, five of which bear particularly strong
resemblances to descriptions and illustrations
of S. metallicum of authors but which are
distinguished from these species on macroscopic
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and microscopic detail.

These five are

readily distinguished from Species #16 and
#17,

S. Species #16 is distinguished from

S, puigi, and- S. Species #17 is separated
from S. iriartei.
Three species of Hemicnetha are recorded
as new and distinguished from closely related
species.

A single species of Hearlea (H. Spe¬

cies #21), is reported, the first record for
this genus in Panama.
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CONCLUSIONS
1*

The Family Simuliidae is represented

in the Republic of Panama and Canal Zone by
the subfamily Simuliinae which is character¬
ized by wings with the radial sector un¬
branched and concave*
2*

The unsettled taxonomic categories

of the family may well be due to the failure
of taxonomists to distinguish species and
therefore the recognition of phylogenetic
groups is not made.

Apparently, it is neces¬

sary for the sirauliid taxonomist to study
specimens in minute detail and compare homo¬
logous structures rapidly or make numerous
drawings, else subtle differences escape de¬
tection.

He cannot satisfy himself with

appreciation of generic characters and imagine
he has recognized species.
3*

Biological and ecological data re¬

ported in the literature for named species
demonstrate discrepancies and contradictions.
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My findings reveal the existence of species
complexes which probably offer a clue to
such inconsistencies as are reported for
Neotropical simuliids.
4*

The eventual systematics of the

Simuliidae will have to be based on biolog¬
ical and detailed morphological studies to
distinguish species from what are now known
to be species complexes*
5*

The recognition of species will

facilitate the appreciation of phylogenetic
relationships and clarify the many discrep¬
ancies as to the occurrence, habits and pos¬
sible disease relationships of members of
closely r&ated groups; i*e*, the ochraceum
group*
6*

Additional study of Psilopelmia

samboni and the closely related forms will
probably disclose that this species is a
member of a closely related species complex.
7*

Hemicnetha mexicanum forms a species
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complex with a mexicanum-like species in
Panama, the latter distinguished principally
by its brown mesonotal coloration and setae
on the under surface of the humeral cross¬
vein.
Secondary sexual characters extend to
the pupa and the sexes of pupae can be deter¬
mined by the differences found in the respect¬
ive "cephalic tongues."
9.

The pupal respiratory apparatus does

not appear to permit specific determinations,
at least, this structure is not very useful in
the distinction of species of the ochraceum
and metaliicum groups occurring in Panama.
10.

Specific determinations of larvae,

based upon dissection of the histoblasts of
mature larvae are not reliable, as the devel¬
oping pupal respiratory apparatus probably
does not possess specific taxonomic characters
tnat are lacking in that structure in mature
pupae.
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Plat© III
Sensory Organ of the Third Segment of
Maxillary Palpus
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3.
4.
5.
6.
7.
8•
9.
10,
11*
12.

Psilopelmia species #1
Psilopelmia species #2
Psilopelmia species #3
Psilopelmia species #4
Psilopelmia species #5
Psilopelmia panamense
Psilopelmia species $6
Notoleprla species #7
Notoleprla species #8
Lanea marathrum1
Simulium species #9
Lanea species #10
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Plate IV
Sensory Organ of the Third Segment of
Maxillary Palpus
13*
14*
15.
16.
17.
18.
19.
20.
21.
22.
23.

Sirnulium clarkl
Slmulium species #11
Sirnulium species #12
Simulium species #13
Sirnulium species #14
Sirnulium species #15
Sirnulium species #16
Hemlcnetha species #18
Hemicnetha species #19
Hemicnetha species #20
Hearlea species #21
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Plate V
Buccopharyngeal Apparatus

1.
2.
3.
4.
5.
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7.

8.
9.
10.
11.
12.
13.

Psllopelmla
Psllopelmla
Psllopelmla
Psllopelmla
Psllopelmla
Psllopelmla

species #1
species #2
species #3
species #4
#5
panamense
Psllopelmla species #6 (callidum-1ike)
Notolepria species #7
Notolepria species #8
Lanea marathruml
Simulium species #9
Lanea species #10
Simulium clarkl
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Plat© VI

Buccopharyngeal Apparatus
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15.
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17.
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19.
20.
21.
22.

Simulium species #11 (metallicum-llke)
Simulium species #12
Simulium species #13
Simulium species #14
Simulium species #15
Simulium species #16
Hemlcnetha species #18
Hemlcnetha species #20
Pearlea species #21
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Anterior Wing Veins
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3.
4.
5.
6.
7.
8.
9*

Psilopelmia species #1
Psilopelmia species #2
Psilopelmia species #3
Psilopelmia species #4
Psilopelmia species #5
Psilopelmia panamense
Psilopelmia species #6
Netolepria species #7
Netolepria species #8

PLATE VII

i-<

1

in

Plate VIII
Anterior Wing Veins
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13.
14.
15.
16.
17.
18.

Lanea marathrumi
Simulium species #9
Lanea species #10
Simulium clarki
Simulium species #17
Slmullum species #11
Simulium species #12
Simulium species #13
Simulium species #14
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Anterior Wing Veins

19.
20.
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23*

Simulium species #16
Hemlcnetha species #18
Hemlcnetha species #19
Hemlcnetha species #20
Hearlea species #21
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Plate X
Legs

1-7
1-3
4-6
7

Psilopelmia species #1
f©re, mid and hind tarsal claws
fore, mid and hind legs
calcipala (Ca) and pedisulcus (Ps)

8-14
8-10
11 - 13
14

Psilopelmia species #2
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

15 - 21
15 - 17
13 - 20
21

Psilopelmia species #3
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

22 - 27

Psilopelmia species #4

22 - 23
24 - 26
27

mid and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
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Plate XI
Legs

28 - 35
23 - 30
31 - 33
34
35

Psilopelmia species #5
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
male tarsal claw

36 - 42
36 - 38
39 - 41
42

Psilopelmla panamense
"fore, mid,-and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

43 - 49
43 - 45
46 - 48
49

P3llopelmia species #6
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

50 - 56
50 - 52
53 - 55
56

Notolepria species #7
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

Plate XII
Legs

57 - 63
57 - 59
60 - 62
63

Notolepria species #8
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

64 - 70
64 - 66
67 - 69
70

Lanea marathrumi
fore," mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

71 71 •
74 ■
77

77
73
76

78 - 88
78 - 80
81 - 83
84
35

86
87
88

Simulium species #9
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
Lanea species #10
forei mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
scale-like hair of mid and hind femora
male tarsal claw with comb
male tarsal claw
comb of male tarsal claw
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Plate XIII
Legs

89 - 95
89 - 91
92 - 94
95

Slmullum clarkl
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

96 - 99
96 - 98
99-

Simullura species #17
fore, mid, and hind legs
calcipala and pedisulcus

100 - 106
100
101 102

,

103 - 105
106

Slmullum species #11
male hind hasitarsus
mid, hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
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Plate XIV
Legs

107 - 112
107, 108
109 - 111
112

Slmullum species #12
fore and mid tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

113 - 119
113 - 115
116 - 118
119

Simulium species #13
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

120 - 126
120 - 122
123 - 125
126

Simulium species #14
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

127 - 133
127 - 129
130 - 132
133

Simulium species #15
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus

PLATE XIV

107

1.0 MM

I-

f*
I 22

127
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Plate XV
Legs

134 - 140
134 - 136
137 - 139
140
141 - 146
141, 142
143 - 145
146

3imulium species #16
f*re, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
Hemicnetha species #18
mid and"hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
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Legs

147
147
150

150
149

Hemlcnetha species #19
fore, mid, and hind legs
calcipala and pedisulcus

151
151
154
157

157
153
156

Hemicnetha species #20
fore, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
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Plate XVII
Legs

158 - 166
158 - 160
161 - 163
164
165
166

Hearlea species #21
fere, mid, and hind tarsal claws
fore, mid, and hind legs
calcipala and pedisulcus
hind basitarsus of female
hind basitarsus of male
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Plate XVIII
Anal Lobe and Cercus
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3.
4.
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6.
7•
8.
9#
10.

Psilopelmia species #1
Psilopelmia species #2
Psilopelmia species #3
Psilopelmia species #4
Psilopelmia species #5
Psilopelmia panamense
Psilopelmia species #6
Natolepria species #7
Notolepria species #8
Lanea marathrumi

PLATE XVIII
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Anal Lobe and Cercus

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

Simulium species #9
Lanea species #10
Simulium dark!
Simulium species #11
Simulium species #12
Simulium species #13
Simulium species #14
Simulium species #16
Hemicnetha species #18
Hemicnetha species #20
Hearlea species #21
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Genital Pork
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2.
3«
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5.

Psilepelmia
Psilopelmia
Psilepelmia
Psilepelmia
Psilepelmia

species
species
species
species
species

#1
#2
#3
#4
#5
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Plat© XXI
Genital Pork

6•
7.
8.
9.
10*

Psilopelmia panamense
Psllopelmia species #6
Notolepria species #7
Ilotolepria species #8
Lanea marathriami
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Plate XXII
Genital Perk

11.
12.
13.
14.
15.
16.

Simulium species #9
Lanea species #10
Simulium olarkl
Simulium species #11
Simulium species #12
Simulium species #13

PLATE XXII

Plat© XXIII
Genital Pork

17.
18.
19.
20.

Sima Hum species #14
Simuliurti species #15
Slmullum species #16
Hemicnetha species #18

PLATE XXIIf

Plate XXIV
Genital Fork

21.
22.

Hemicnetha species #20
Hearlea species #21

PLATE XXIV

Plate XXV
Oviscapts

1*
2•
3.
4.
5*
6,
7*
8,
9.
10.
11.
12.
13.

Psilspelmia species #1
Psilapelmia species #2
Psllapelmia species #3
Psilapelmia species #4
Psilopelmia species #5
Psilapelmia panamense
Psllapelmla species #6
Notolepria species #7
Nat+lepria species #8
Lanea marathrumi
Simulium species #9
Lanea species #10
Sirmilium clarki

PLATE XXV

Plate XXVI
Oviscapts

14*
15*
16*
17.
18.
19.
20.
21.

Simulium species #11
Simulium species #12
Simulium species #13
Simulium species #14
Simullum species #16
Hemlcnetha species #18
Hemlcnetha species #20
Hearlea species #21

PLATE XXVI

Plate XXVII
Side Piece and Clasper

1.
2.
3*
4.
5.
6.
?•

Psilopelmia species #1
Psilonelmia species #2
Psilopelmia species #4
Psilopelmia species #5
Psilonelmia panamense
Psilonelmia species"^
Notolenria species #7

Plat© XXVIII
Side Piece and Clasper

8.
9•
10.
11.
12.
13.
14.
15.

Lane a marathrumi
Lanea species $10
Simulium clarki
Simulium species #17
Simulium species #11
Slmulium species #12
Simulium species #13
Slmulium species #16

PLATE XXVIII

Plate XXIX
Side Piece and Clasper

16.
17.
18.

Hemlcnetha species #18
Hemlcnetha species #19
Hearlea species #21

PLATE XXIX

gtfggiif
mm

m
mmm

Plate XXX
Adminiculura

1.
2.
3.
4.
5*

6,
7,
8,
9•
10.

Psllopelmia species #1
Psilopelmia species #2
Psllopelmia species #4
Psilepelmia species #5

Psilopelmia panamense
Psilopelmia species ^6
Notoleprla species #7
Lanea marathrumi
Lanea species #10
Simulium clarki

PLATE XXX

10

Plate XXXI
Adminiculum

11.
12.
13.
14.
15.
16.
17.
18.

Simulium species #17
Simulium species #11
Simulium species #12
Simulium species #13
Slmulium species #16
Hemicnetha species #18
Hemicnetha species #19
Kearlea species #21

/

/

PLATE XXXI

Plate XXXII
Arms of the Adminiculum

1.
Psllopelmia species #1
2.
Psllopelmia species #2
3.
Psllopelmia species #4
4.
Psllopelmia species #5
5.
Psllopelmia panamense
6.
Psllopelmia species #6
7.
Notolepria species #7
8#
Lanea marathrumi
9. Lanea species #10
10.
Slmulium clarkl
11.
Slmulium species #17
12.
Slmulium species #11
13.
Simullum species #12
14.
Slmulium species #13
15.
Slmulium. species #16
16.
Hemicnetha species #18
17.
Hemicnetha species #19
18.
Hearlea species #21

PLATE XXXII

4

Plate XXXIII
Respiratory Apparatus

1
2

.

*

3.
4.
5.
6

.

Psllopelmia
Psilopelmia
Psllopelmia
Psilopelmia
Psllopelmia
Psllopelmia

species #1
species #2
species #3
species #4
panamense
species #6

5

Plat© XXXIV
Respiratory Apparatus

7.
8,
9#
10*
11*
12,

Notolepria species #7
Lanea marathrumi
Slmulium clarki
Simulium species #17
Simulium species #11
Simulium species #13

Plate XXXV
Respiratory Apparatus

13*
14.
15.
16.

Simulium species #16
Hemicnetha species #18
Hemlcnetha species #19
Hearlea species #21

PLATE XXXV

Plate XXXVI
Cephalic Tongues

1.
2*
3.
4*
5.
6.
7.
8.
9
10,
11.

.

Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia
Psilopelmia

species #1 (male)
species ^1 (female)
species #2 (male)
species #2 (female)
species #3
species #4 (female)
species #4 (male)
panamense (male)
panamense (female)
species #6 (male)
species #6 (female)

PLATE XXXVI

9

Plate XXXVII
Cephalic Tongues

12.
13*
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Neteleprla species #7 (male)
Notdleprla species #7 (female)
Lanea marathruml (male)
Lanea marathruml (female)
Lanea species #10 (male)
Lanea species #10 (female)
Slmulium dark! (male)
Slmulium clarkl (female)
Simulium species #17 (male) t
Simulium species #11 (male)
Slmulium species #11 (female)
Slmulium species #12 (male)
Simulium species #12 ^female)
Simulium species #13 (male)
Simulium species #13 (female)

PLATE XXXVII

Plata XXXVIII
Cephalic Tongues

27.
28.
29.
30.
31.
32.

Slmulium species #16 (male)
Simulium species #16 (female)
Hemicnetha species #18 (male)
Hemicnetha species #19 (male)
Hearlea species #21 (male)
Hearlea species #21 (female)

PLATE XXXVIII

1.0 MM
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